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1.0 INTRODUCTION

1.1 Site Background

The Stanley Tools Eagle Square Plant is located on Route §7 in the Town of Shaftsbury in
southwestern Vermont. The Eagle Square Plant has been engaged in the manufacture of
carpenter tools at its present location since 1817. Two types of wastes were generated at the
plant. One waste streamn consists of metals from plating and finishing operations, including at
one time or another nickel, copper and zinc. Both nickel and copper were plated and rinses
from these operations were discharged to lagoons for settling before final discharge to Paran
Creek. The zinc in the waste stream came from a burnishing operation during which zinc
dyecasts were put through a tumbling operation for burr removal. The rinse from this procedure
first went through a flocculation tank, then a settling tank and finally was discharged to a lagoon.
The second waste stream consists of material from painting operations, including paint stripping
rinse and wet spray booth effluent.

Waste disposal practices prior to the 1960's are largely unknown. The first documented
reference to onsite gdisposal practices was the construction in 1958 of an onsite lagoon for
containing plating waste. A second setiling lagoon, in series with the first, was added in 1971.
Two more lagoons were added in 1972 for a total of four in use at that time.

In addition, there were apparently two sets of sludge beds. Stanley management is only aware
of one set, located west of Paran Creek, which was used for paint and plating wastes. This
sludge bed was probably filled in around 1975. It appears that another sludge bed existed on
the east side of the creek, near lagoons 1 and 2. This bed appears to have been in use at least
by 1968 with its date of closure unknown but probably by the mid 1970’s.

Over the years the lagoons have gradually been closed out and filled in. There is not an exact

date for closure of the plating waste lagoons 1 and 2 but it was prior o 1979. Lagoon 3, the

tormer paint waste lagoon, was closed in 1982, filled in with clay and capped with topscil. The

sites of these former lagoons are all currently revegetated with grass. Lagoon 4, the cooling '
lagoon, is still in use.

1.2 Previous Investigation

A Preliminary Assessment of the site was conducted by the State of Vermont Agency of Natural
Resources (VT ANR) in June, 1987. A Sile Investigation was conducted by IT Corporation in
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December, 1988. The investigation included the installation of three observation wells, four soil
borings, and soil and groundwater analyses. The results of this investigation indicated that low
levels of volatile and semivolatile organic compounds were present in the groundwater
downgradient of the former lagoons. No contamination was detectsd in stream and sediment
samples collected from Paran Creek. As a result of this investigation, the VT ANR asked Stanley
to conduct additional work at the site to further delineate the extent of the groundwater
contamination and to determine if groundwater contamination was migrating off site.

1.3 Supplemental Hydrogeologic Investigation

Based on the request from the VT ANR and a review of the Preliminary Assessment, ENSR
Consulting and Engineering (ENSR) prepared a draft work plan for the supplemental
hydrogeologic investigation. This draft work plan was submitted to the VT ANR, letter dated
May 17, 1991, and discussed during a meeting on May 23, 1981. VT ANR comments were
incorporated in the final work plan which was submitted to the VT ANR on June 6, 1991.

The objectives of the supplemental hydrogeologic investigation as described in the work plan
were;

¢ {0 better define the groundwater flow direction at the site as well as around the areas
of the identified former and currently operational solid waste management units;

® {o delineate the extent of contamination in groundwater downgradient of four current or
former waste management units;

e to determine if contamination in groundwater downgradient of the waste management
units is migrating off site; and if so,

& to characterize contaminant concentrations in groundwater at the discharge peints; and

& {0 assess rates of migration of groundwater contaminants off the site.
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2.0 FIELD INVESTIGATION

ENSR parsonnel conducted five days of field work at the Stanley Tools Eagle Square Plant (June
17-21, 1991) to collect the physical and analytical data necessary for further characterization of
the site hydrogeology and water quality. Specifically, ENSR personnel conducted the following
tasks:

® supervised the installation of 10 microwells around the former and currently operational
waste managsment units;

& installed 24 minipiezometers along Paran Creek;

® conducted one round of water level measurements of all observation wells, microwells,
minipiezometers and Paran Creek;

e performed slug tests at two of the previously existing observation wells;

& collected groundwater samples from the microwells and minipiezometers for fisld
analysis of volatile organic compounds (VOC) using a portable gas chromatograph; and

® collected groundwater samples from the previously existing observation wells and two
microwells for priority pollutant VOC, semi-volatile organic compounds (SVOC), metals,
total petroleum hydrocarbons (TPH) and percent dissolved solids (TDS).

The remainder of Section 2.0 is devoted to brief descriptions of how these data were collected
and tabulations of the raw data. The results of these data analyses and interpretations are
presented in Section 3.0.

21 Microwell and Miniplezometer Installation

On June 19-21, 1991, ten microwells were installed by Pine and Swallow Associates of Groton,
MA, under the supervision of ENSR personnel. The microwells consisted of a 0.5-inch diameter
steam cleaned steel pipe which was cut with a doubie row of 0.015 diameter 2-inch long vertical
slots. The 2-inch iong slots are separated by one-half inch and extend five to ten feet. The pipe
was driven into the ground using a vibratory electric hammer attached to a telescoping boom
which was mounted on an all terrain vehicle. The weill pipe ranges from 10 to 20 feet in length,
depending on the depth of the microwell. Sections of pipe were joined by welding.

The presence of boulders or cobbles at several locations impeded the advancement of the
rmicrowell pipe, however, all ten installations were completed. Upon reaching their completion
depth the microwelis were purged and groundwater sampies were collected for volatile organic
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ENCR

compound (VOC) analysis in the field with a Photovac gas chromatograph. Table 2-1 presents
the details of the microwell installation.

A total of 24 minipiezometers were installed on site by ENSR personnel. The minipiezometers
were instalied using a slide hammer 1o drive 1 1/2° diameter stainiess steel casing into the river
bed. Extremely rocky and bouldery conditions were encounterad which limited the depth to
which the minipiezometers could be driven. Table 2-2 presents the details of the minipiezometer
installation. The minipiszometers were purged using a centrifugal pump and groundwater
samples were collected. These samples were analyzed for volatile organic compounds in the
field using a Photovac gas chromatograph.

Figure 2-1 shows the surveyed locations of the microwells, minipiezometers and the previously
installed observation wells at the Eagle Square Plant.

2.2 Field Screening Analysis of Groundwater

During the week of June 17 to 21, 1991, water samples were collected from the observation wells
(OW), minipiezometers {MP)}, and microwells (MCW). Samples were analyzed in the field using
a Photovac Model 10S50 portable field gas chromatograph (GC). The data obtained from the
field screening of the groundwater samples are summarized in Table 2-3 and 2-4.
Chromatograms are included in Appendix A.

The fieid GC was callbrated with a mixed standard consisting of ethylbenzene and the three
isomers of xylene (ortho-, meta-, and para-xylene). Under field conditions it was noted that the
GC had trouble resolving the peaks for these four compounds; i.e., the peaks for ethylbenzene,
m- and p-xylene tended to elute off the column very close together. The standard therefore
showed two peaks: one large peak representing ethylbenzene, m- and p-xylene, and a second
(separate) smaller peak representing o-xylene. The flow rate of the carrier gas was decreased
from 10 cc/min to 6 cc/min for later samples, in order to achieve better compound resolution,
The data are presented on two data tables for ease of sample comparison.

Compounds in samples were identified and quantified by comparison with the stored retention
time and peak area data for compounds in the standard. Due to the fact that the GC could not -
completely resolve the peaks, the compound identification (i.e. ethylbenzene vs xylenes)
provided by the GC on the basis of retention time is considered tentative. Peak areas of
unidentified compounds are reported by the GC in units of volt-seconds,

Unidentified compounds detected by the GC are not necessarily priority pollutant volatile organic
compounds. Samples from MCW-6 and MCW-9, which showed large unidentified peaks were
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Microwell Installation Details

TABLE 2-1

MCW-1 i5.5 10.4 - 15.4 3.69

MCw-2 14.0 3.9-139 3.60

MCW-3 1.1 1.0-11.0 2.69

MCW-4 10.6 0.5-105 4.0

MCW-5 13.8 3.7-137 586
MCW-6 11.0 0.9 -109 585

MCwW-7 i4.9 48 -148 5.687

MCW-8 14.2 4.1 -141 7.32

MCw-9 7.4 23- 73 4.62

2.1-121
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TABLE 2-2

Minipiezometer Instaliation Details

MP-1 7 1-7 9
MP-2 30.5 225 - 30.5 45
MP-3 24° 16 - 24° 14.3°
MP-4 24 16 - 24 7
MP-5 22 14 - 22 11
MP-6 31 23 - 31 12
MP-7 _ 29 21-29 14
MP-8 36 28 - 36 5
MP-9 17 9-17 27
MP-10 18 10 - 18 17
MP-11 22 14-22 15
MP-12 26 18-26 o*
MP-13 24 16 - 24 17
MP-14 26 18- 26 13
MP-15 29 21-29 10
MP-16 17 9-17 12
MP-17 _ 26 18 - 26 5.5

2-4
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TABLE 2-2 (Cont’d)

Minipiezometer Installation Details

MP-18 o8 — 7
MP-18 225 145 - 22.5 10
MP-20 40 32 - 40 o
MP-21 - o :
MP-22 29 21-29 65
MP-29 25 17 - 25 10
MP-24 ot ST ;
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TABLE 2-3

FIELD SCREENING RESULTS
STANLEY TOOLS FACILITY
SHAFTSBURY, VT

RESULTS IN PPB

ETHYL- | TOTAL [JUNIDENTIFIED SIGNIFICANT PEAKS JCOMMENTS

BENZENE |XYLENES|] AT [AREA [] RT |AREA [] RT |AREA [| AT JAREAF RT [AREA]] AT [AREA| RT |AREA
SAMPLE 1D g
FLOW RATE = 10 ¢cc/min :
MCW-1 ﬂ 194 49| 22; 21}{283] 13 ” - : ;
MCW-2 1182] 025 [{206 | 013 [
MCW-3 117.4| o078l 202| 012
MCW.-4 118.1) oasfjz06f 016 :
MCW-5 1 atl19.3]| s fazz| 1.af] 132 o8 :
MP-1 | 128 | 056 | : ﬁ r
MP-3 213 5.8 st 0.22 [ 1128| 1.1} 244| 101} 430 7.3}] 504|235 | :
MP-5 118.2| 040 {205 D164 1281 3.3 467 | 6.8 : :
MP-7 {183| 033 [l 2081 019}{ 128| 15|
MP-8 {18.7| 074 11211 0.281] 129 36 :
MP-16 1186 029(]209| 0.15 |§ 128| 22 ; ] :
MP-18 {18.3| 020 {128 18] ”
ow-1 89 20 | 1205 98] 107 a3} 185) 31} J
ow-2 ' 1088 l 199| 368|856 | 6alf] 127| 48[ 145 1 196 [19.8 || 233 | 38.8 || 275 | 20.4 [[|Many Iarge peake. Run at gain=5; GC results
(cont'd) | 290 | 206} a91| 1388 [{ 619 | 264 | : | multiptied by 4 to Rormalize results ta gain=20.
ow-3 : 151.9] 0.25 | i '

* AT = AETENTION TIME

AREA = PEAK AREA IN YOLT-SECONDS

NOTE: COMPOUND 1D 18 TENTATIVE ONLY.
ALL RESULTS HAVE BEEN NOAMALIZED TO GAIN=20 AND INJECTION VOLUME250.4.

FIELD GG USED: PHOTOVAC MODEL 10550 PORTABLE GAS CHROMATOGRAFPH

MCW = MICROWELL

MF = MINI-PIEZOMETER

OW = OBSERVATION WELL
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TABLE 2-4

FIELD SCREENING RESULTS

STANLEY TOOLS FACILITY
SHAFTSBURY, VT
RESULTS IN PPB
ETHYL- | TOTAL |[[UNIDENTIFIED SIGNIFICANT PEAKS* {COMMENTS
BENZENE [XYLENES|{ RT |AREA || RT |AREA [| RT [AREA }] AT [AREA}| AT |AREA[] RT |AREA}| AT |AREA]
SAMPLE ID : : : ¢
FLOW RATE = 6 cc/min &
MCW-6 12871 225 ;
MCW-7 | 28 H
MCW-8 { 27| 33 31| 14} 41| oss] i ;
MCW-9 291 337 | 154 3.1} 238 32} 273| 34 4 377|132 | 425} 8.9 || 580 | 1.8 [{5everal heavier, late eluting compounds
MCW-10 { 26} 038 53| 026} | :
MP-2 1263 44 204 11
MP-4 :
MP-§ {275]| 095 204| 38
MP-g 127.7| 0.23 [ 204 2f
MP-10 1277 029} 208| 15} t
MP-11 1265| 073¢ 204 | 2.1 '
MP-12 {274 025 204| 0.77 | :
MP-13 : {208 | 143 “
MP-15 ] 203 | o065 .
MP-17 24| 12¢
MP-19 | 19| 22|
MP-20 27| o3sf{200| as| :
MP-21 27| 037 (| 198| 1.2}
MP-22 27 032 200 25 ;
MP-23 { 271 072 137| 15[ 200| 22
MP-24 ] 26| 42}{202| a4fi 54| 241 94 22}1200) 63}
OowW-1 36 n 27| 184 [] 157 5 1254 inj. GC regults mult. by 2 to ba
' equivalent 1o 26041 inj,
OW-2 as5f 28| 72 157 | 75| 242 8] 379|355 | 15044 Inj. GC results mult. by 5 10 be
: ; oquivalent to 250;4 in],
OW-1 (new sample} 1261 26| 13.6 ] 154 | 057 || 239 | 084 |; 1254 inj. GC rosulte mult. by 2 10 be
: ' : aguivalent to 2504 in|.
OW-2 (new sample) 202} 29 70.6{] 154 11 || 239 | 9.2} 274 | 9.8 || 374 | 26.8 | 542 19.2 || 582 | 44.6 || 1254 nj GC recults mult by 2 tobe
; E : [§i| B : | equivalent to 2504 inj.

AT = RETENTION TIME

AREA = PEAK AREA IN VOLY-SECONDS

NOTE: COMPOLUND ID IS TENTATIVE ONLY.
ALL RESULTS HAVE BEEN NORMALIZED TO GAIN=20 AND JINJECTICN VOLUME=250;1.

FIELD GC USED: PHOTOVAC MODEL 10550 PORTABLE GAS CHAOMATOGRAPH

MOW = MICROWELL
MP = MINI-PIEZOMETER
OW = OBSERVATION WELL




sent to the Aquatec laboratory for analysis. No priority pollutant compounds were detected in
these samples. Several light hydrocarbons were detected by the laboratory but these
compounds were not identified. The unidentified peaks may represent natural organic decay
preducts in the groundwater.

2.3 Groundwater Sampling for Laboratory Analysis

Groundwater sampies were ¢ollected for laboratory analysis from previously instalied observation
wells, OW-1, OW-2, and OW-3 and from two microwells, MCW-6 and MCW-9. The groundwater
sample collection records for these samples are included as Appendix B. Appendix C contains
the original laboratory data. The wells were hand purged using teflon bailers. OW-1 was balled
dry after removal of only one well volume. The well was sampled for VOC after having been
allowed to recharge throughout the day. The well was then allowed to recharge again and
samples for the remalning analyses were collected on the subsequent day. Well OW-3 was also
bailed dry after the removal of only one volume. The teflon bailer then jammed in the well and
could not be dislodged. On June 18, 1991, the well had recharged to a level high enough to
allow sampling with another bailer. Samples were collected from the well at this time.

The samples submitted for metals analysis were fittered in the field prior 10 being preserved with
nitric acid. The field blank collected for metals analysis was not filtered prior 1o preservation with
nitric acid. Samples collected for volatile organics (VOCs), semivolatile organics (SVOCs), total
petroleum hydrocarbons (TPH), and total suspended solids analyses were preserved by chilling.
Table 2-5 indicates the compounds which were detecied by the laboratory in ground water
samples. Results of laboratory analyses reported by IT Corporation, obtained during their study
conducted in January 1989, are presented in Tables 2-6, 2-7, and 2-8.

2.4 Stream Flow Gauging

Stream flow gauging of Paran Creek was performed at four locations, two upstream and two
downstream of the site. Bouldery conditions at the locations chosen for Transects 1 and 2 made
accurate measurement of flow rates difficult. Transects 3 and 4 were located in areas with
smoother bottom conditions. The data for Transects 3 and 4 was used to draw the stream
profile and to calculate stream discharge. Transect locations are shown on Figure 2-1. Profiles
of the creek were made at these locations and flow velocity was measured at various depths
using a Marsh McBirney Model 201 Portable Water Current Meter. These data were used to
calculate the discharge of the stream. The data for transects 3 and 4, and calculations of the
flow rate, are presented in Appendix D.
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STANLEY TOOLS, VERMONT
6303-029-400

VOLATILE ORGANIC COMPOUNDS
by Mathod 8240

SAMPLED 6/91

RESULTS IN ug/l (ppb)

TABLE 2-5
COMPOUNDS DETECTED IN
GROUNDWATER BY LABORATORY ANALYSES

FIELDID: | MCW-6 | MCW-9 | OW-1 | OW-2 [OW-2- upl OW-3 | Trip Bik | Fisld Blk | vWQS$

METHYLENE CHLORIDE | 2 JB| 2 JB 4 4B 1u8| 2J8| 2B 5
ACETONE| 11 B| 8 JB 58| 248 2B .
ETHYLBENZENE 680
TOTAL XYLENES 150 6 5 400

B - FOUND {N METHOD BLANK

J - BELOW DETECTION LIMIT; ESTIMATED VALUE

MCW - MICROWELL
OW — OBSERVATION WELL

VWQS - VERMONT WATER QUALITY STANDARDS

* - VWQOS DOES NOT EXIST

Nole: Only those compounds deatected in at teast cne sampie have been listed.

SEMI-VOLATILE ORGANIC COMPOUNDS
by Method 8270

SAMPLED 6/91

RESULTS IN pgil {ppb)

FIELDID: | OW-1 ow-2 Field Blk YWQs
NAPHTHALENE € J 47 10 U .
2-METHYLNAPHTHALENE 35 10 U .

U - NOT DETECTED

VWQAS - VERMONT WATER QUALITY STANDARDS

* - VWQS DOES NOT EXIST

Note: Only those compounds detected in at leasl one sample have been listed.




TABLE 2-5 {Cont'd)

COMPOUNDS DETECTED IN

GROUNDWATER BY LABORATORY ANALYSES
METALS

SAMPLED &/31
RESULTS IN mg/l {ppm)
Note: Samples were field filtared to remove sediment.

FIELD ID: {FB Ow-1 ow-2 Ow-3 |
Antimony ND ND ND ND
Arsenic ND D.017 0.015 ND
Beryllium ND ND ND ND
Cadmium ND ND ND ND
Chromium ND ND ND ND
Copper ND ND ND ND
Lead ND ND ND ND
Mercury ND ND ND ND
Nickel ND 0.059 ND ND
Selaniym ND ND ND NG
Thallium ND ND NOD NDO
zZinc NG ND ND ND
Lo Silver ND ND ND ND

ND - Not Delectad

FIELD ID: FB owW-1 ow-2] ow-2
TOTAL PETROLEUM HYDROCARBONS (mg/) NA NA 223 | 0.78
TOTAL DISSOLVED SOLIDS {mg/l) | 740 229




IT Corporation 1989 Preliminary Investigation Soil Data Summary

TABLE 2-6

Stanley Works/Shaftsbury, VT

R:\PLIBS\ PROJECTS\ 63030204 400. TS

Cyanide (ppm)
Total -- - 841 54.0 -
Amenable - - 1.6 BDL -

EP TOX (ppm)
Arsenic BDL BDL BOL BOL -
Barium BDL BDL BDL 39 -
Cadmium BDL BDL BDL 0.03 -
Chromium BDL BOL BDL BDL -
Lead BDL 0.31 BDL BDL -
Mercury BDL BOL BOL BDL -
Selenium EDL EDL EDL EDL -
Sliver BDL BDL EDL EDL -

EPA 8240 (ppb)
Benzene ND ND ND ND ND
Toluene ND 12 ND ND ND
Ethylbenzene ND 1100 ND ND ND
Xylenes ND 4200 8 15 ND
Methylcyclohexane ND 100 ND 200 BDL
Acetone; o BDL BDL 95 BDL BDL
Carbon Disulfide ND 16 ND ND ND
2-Butanone ND ND 21 ND ND

2-12

August, 1981



TABLE 2-6 (Cont’d)

Stanley Works/Shaftsbury, VT
IT Corporation 1989 preliminary Investigation Soil Data Summary

EPA 8270 (ppb)
Flouranthene BDL 510 . ND 360 -
Naphthalene ND 380 ND ND -
Phenanthrene BDL 470 ND 420 -
Pyrene BOL 600 8OL 3s0 -
bis(2-ethylhexyl)phthalate “ | 1:100 1800 ND ND -

R\PUBSYPROJECTS\6303029\,400. TBS August, 1991



TABLE 2-7

Soil Sample Screening for
Volatile Organic Compounds
IT Corporation 1989 Preliminary Investigation
Soil Data Summary

sample#
SB1/8S1 0-2 11.0
SB1/5S2 2.4 210.0
5B1/5S3 | 4-6 210.0
SB1/584 ” 6-8 110.0
SB2/SS1 0-2 14.0
SB2/552 2-4 13.0
$B2/553 4-86 440.0 _
SB2/5S4 _ 6-8 460.0
SB3/581 0-2 ND
SB3/582 2-4 ND
SB3/SS3 4-6 1.0
SB3/SS4 6-8 0.5
SB4/8S1 0-2 0
SB4/8S2 2-4 ND
SB4/SS3 4-6 4.0
SB4/S54

ey
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TABLE 2-7 (Cont’d)

Soil Sample Screening for
Voliatile Organic Compounds
IT Corporation 1989 Preliminary Investigation
Soil Data Summary

Sample #

OW1/581

OwW2/881 5-7 730.0
Oowz/582 10 - 12 520.0
OwW2/883 15 260.0
OW3/$S1 5-7 0.1
OW3/S52 10 - 12 0.5
OW3/853 0.1
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TABLE 2-8

Stanley Works/Shaftsbury, VT
IT Corporation 1989 Preliminary Investigation
Groundwater Data Summary

pH 78 68 15 8.1 8.2
Cyanide {ppm)
Total - - 0.03 - - 154.0

Amenable - - BDL - -

Total Matals (ppm)

Arsenic - 0.04 0.04 BDL sDL* 50
Barium —— 0.34 0.67 BDL BDL* 1.0
Cadmium - BDL 0.02 BDL BDL* 5.0
Chromium - 0.04 0.20 BOL BDL* 50
Lead - 0.106 0.191 BDL BDL* 20
Mercury N - BDL 0.0005 BOL BDL* 20
Selenium | - BOL BDL BDL BDL* 10.0**
Silver - BDL BDL BDL BDL* 50.0

EPA 624 (pph)

Banzane BDL ND ND ND - 5.0

Toluene BDL BDL ND ND : - 242

Ethylbenzene ND 12 ND ND - &80

Aylenes 77 a5 ND ND - 400
2-18
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TABLE 2-8 (Cont’d)

Stanley Works/Shaftsbury, VT
IT Corporation 1989 Prellminary Investigation
Groundwater Data Summary

1 Sediments |

EPA 825 (ppb)

Naphthalene

ND 51 ND - ND

2-Methyknaphthalene ND 39 ND - NO

= = et Anayan ot Pl
:n-:. ”I'_":EF Tox : : m
o 4w ‘Faderal MCL Staridas
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2.5 Water Level Measurements

One round of water level measurements was taken during the week of June 21, 1991.
Monitoring points included on-site observation wells, microwells and minipiezometers. Recorded
water level measurements, tabulated in Table 2-9, were used to generate a water table map,
Figure 2-2.

2.6 Slug Tests

ENSR personnel conducted rising head slug tests at two of the three previously existing
observation wells. Water was displaced from lits static level in the well by instantaneously
withdrawing a PVC slug. Recovery of the water table to its static level was recorded using a
Hermit 1000C electronic data logger and a five pounds per square inch pressure transducer.
The data logger was started concurrent with the removal of the slug from the observation well.

Water ievel data collected from the slug tests at observation wells OW-1 and OW-2 were
analyzed with standard techniques described by Bouwer and Rice (1976). Summary sheets of
the slug tests analyses are presented in Appendix D. Estimates of hydraulic conductivity
obtained from the analyses of the slug test data are reported in Section 3.0.
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TABLE 2.9

Water Level Data
Staniey Tools, Shattsbury, VT
6/21/91 - 6/28/91

MCW-4 97.09 4.00 93.09
MCW-5 98.42 5.86 92.56
MCW-6 98.38 5.95 92.43
MCW-7 88.88 5.67 93.21
MCWw-8 99.82 7.32 92.50
MCW-5 g97.47 4.62 B 92.85
e H;A_C;;Ed e 97;7 - s
MP-1 94.03 245 91.53
MP-2 94.69 a.02 91.67
MP-3 94.07 1.98 92.09
MP-4 94.62 2.53 92.09
MP-5 94.41 1.89 92.52
MP-6 94.69 2N 92.58
MP-7 95.82 245 8297
MF-B ” 9624 292 | 853.32
MP-9 95.18 “ 2.02 g93.16
MP-10 95.86 2.63 93.23
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TABLE 2-9 (Cont’'d)

Water Level Data
Stanley Tools, Shaftsbury, VT
6/21/91 - 6/28/91

MP-11 85.75 2.57 93.18
MP-12 96.51 3.03 93.48
MP-13 95.58 2.3 93.27
MP-14 94.23 279 91.44
MP-15 | 94.34 220 92.14
MP-16 | 94.23 2.24 | 91.99
MP-17 94.43 2.41 92.02
MP-18 §5.00 2.36 92.64
MP-19 §5.04 2.39 92.65
MP-20 " 95.26 2.3 92.95"_
MP-21 95.35 2.13 g3.22
MP-22 95.62 - 2.47 “ 93.15
MP-23 94.72 1.3 93.41
MP-24 85.38 2.14 93.24
Ow-1 99.08 5.45 93.63
Ow-2 g9.17 5.50 93.67
OW-3 89.43 7.28 92.20
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sent to the Agquatec laboratory for analysis. No priority poliutant compounds were detected in
these samples. Several light hydrocarbons were detected by the laboratory but these
compounds were not identified. The unidentified peaks may represent natural organic decay
products in the groundwater.

2.3 Groundwater Sampling for Laboratory Analysis

Groundwater samples were collected for laboratory analysis from previously installed observation
wells, OW-1, OW-2, and OW-3 and from two microwells, MCW-§ and MCW-9, The groundwater
sample collection records for these samples are included as Appendix B. Appendix C contains
the original laboratory data. The wells were hand purged using teflon bailers. OW-1 was bailed
dry after removal of only cne well velume. The well was sampled for VOC after having been
allowed to recharge throughout the day. The well was then allowed to recharge again and
samples for the remaining analyses were coliected on the subsequent day. Well OW-3 was also
bailed dry after the removal of only one volume. The teflon bailer then jammed in the well and
could not be dislodged. On June 18, 1991, the well had recharged to a level high anough to
allow sampling with another bailer. Samples were collected from the well at this time.

The samples submitted for metals analysis were filtered in the field prior to being preserved with
nitric acid. The field blank collected for metals analysis was not filtered prior 1o preservation with
nitric acid. Samples collected for volatile organics (VOCs), semivolatile organics (SVOCs), total
petroleum hydrocarbons (TPH), and total suspended solids analyses were preserved by chilling.
Table 2-5 indicates the compounds which were detected by the laboratory in ground water
samples. Resulis of laboratory analyses reported by IT Corporation, obtained during their study
conducted in January 1989, are presented in Tables 2-6, 2-7, and 2-8.

2.4 Stream Flow Gauging

Stream flow gauging of Paran Creek was performed at four locations, two upstream and two
downstream of the site. Bouldery conditions at the locations chosen for Transects 1 and 2 made
accurate measurement of flow rates difficult. Transects 3 and 4 were located in areas with
smoother bottom conditions. The data for Transects 3 and 4 was used to draw the stream
profile and to calculate stream discharge. Transect locations are shown on Figure 2-1. Profiles
of the creek were made at these locations and flow velocity was measured at various depths
using a Marsh McBirney Model 201 Portable Water Current Meter. These data were used to
calculate the discharge of the stream. The data for transects 3 and 4, and calculations of the
flow rate, are presented in Appendix D,
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OlL-¢

STANLEY TOOLS, VERMONT
§303-029-400

VOLATILE ORGANIC COMPOUNDS
by Method 8240

SAMPLED 6/91

RESULTS IN &g/l (ppb)

TABLE 2-5

COMPOUNDS DETECTED IN
GROUNDWATER BY LABORATORY ANALYSES

) FIELDID: | MCW-6 | MCW-9 | OW-1 | OW-2 |OW-2- dup] OW-3 | TripBlk | Fleld Bk | VWQs
METHYLENE CHLORIDE | 2 JB| 2 JB 4. 1J8| 2B 2 JB 5
ACETONE; 11 B| 8.8 B| 2B 2 JB ‘
ETHYLBENZENE 680
TOTAL XYLENES 150 | 6 5 400

B - FOUND IN METHOD BLANK

J - BELOW DETECTION LIMIT; ESTIMATED VALUE
MCW - MICROWELL

OV - OBSERVATION WELL

VWQOS - VERMONT WATER QUALITY STANDARDS
" - VWQS DOES NOT EXIST

Note: Only those compounds detecled in al leas! one sample have been lisied.

SEMI-VOLATILE ORGANIC COMPQUNDS
by Mathod 8270

SAMPLED 6/91

RESULTS IN g/l (ppb)

FIELDID: | Qw-1 ow-2 Field Blk | vwQs
NAPHTHALENE 6 J 47 10U .
2-METHYLNAPHTHALENE 35 0 U .

U - NOT DETECTED
VWQS - VERMONT WATER QUALITY STANDARDS
Y - VWQS DOES NOT EXIST

Note: Only those compounds detected in at least one sampie have been listed.



TABLE 2-5 (Cont'd)

COMPOUNDS DETECTED IN
GROUNDWATER BY LABORATORY ANALYSES

L2

METALS
SAMPLED &/91
RESULTS IN mgfl (ppm)

Nate: Samples were tield tiltered to remove sediment.

[ FIELD ID: [FB ow-1 ow-2 OW-3
Antimony ND ND ND ND
Arsenic ND 0.017 0.015 ND
Beryllium ND ND ND ND
Cadmiurn ND ND ND ND
Chromium ND ND ND ND
Copper ND ND ND ND
Lead ND ND ND ND
Mercury ND ND ND ND
Nickei ND 0.059 ND ND
Salenlum ND ND ND ND
Thallium ND ND ND NO
Zinc ND ND ND ND
[ Silver {ND ND ND ND

ND - Not Detected

FIELD ID- B oW-1 | ow-2 owW-3
TOTAL PETROLEUM HYDROCARBONS (mg/I) NA NA 223 0.78
TOTAL DISSOLVED SOLIDS (mg/l) 740 229




TABLE 2-6

Stanley Works/Shaftsbury, VT
IT Corporation 1989 Preliminary Investigation Soil Data Summary

pH 8.2 8.3 7.7 8.1 -

Cyanide (ppm)
Total - - | 8.1 54.0 -
Amenable - - R 1.6 BDL -
EP TOX (ppm)
Arsenic BDL BDL BDL BDL.“— -
Barium BDL BDL BDL 3.9 -
Cadmium BOL BDL BDL 0.03 -
Chromium BDL .BDL BDL BDL -
Lead BDL 0.31 BDL BDL -
Mercury BDL BDL BOL BOL -
Selenium BDL BDL BDL BDL -
Silver BDL BDL BDL BDL -

EPA 8240 (ppb)

Benzene _ ND ND ND ND ND
Toluene ND 12 ND ND ND
Ethylbenzene ND 1100 ND ND ND
Xylenes “ ND 4200 8 15 ND
Malhydcyciohexa-ne ND 100 ND 200 BDL
Acetone BDL BDL a5 BDOL BDL
Carbon Disulfide ND 16 | ND ND ND

2-Butanone ND ND 21 ND ND
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TABLE 2-6 (Cont’d)

Stanley Works/Shaftsbury, VT
IT Corporation 1989 preliminary Investigation Soil Data Summary

EPA 8270 (ppb)
Flouranthene BDL 510 . ND 360 -
Naphthalene ND 380 ND ND -
Phenanthrene EDL 470 ND 420 -
Pyrene BDL 600 BOL 380 -
bis{2-ethylhexyl)phthalate 1400 1800 ND
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TABLE 2-7

Soll Sample Screening for
Volatile Organic Compounds
IT Corporation 1989 Preliminary Investigation
Soil Data Summary

SB1/581 0-2

SB1/SS2 2-4 210.0
SB1/5S3 4-6 210.0
$B1/S84 6-8 1100
$B2/S81 0-2 14.0
SB2/5S2 2-4 13.0
SB2/SS3 4-6 440.0
$B2/5S4 6-8 460.0
SB3/8%1 0-2 -- ND
SB3/552 2-4 ND
SB3/SS3 4-6 1.0
SB3/SS4 6-8 05
SB4/SS1 0-2 0.1
SB4/SS2 2-4 ND
SB4/SS3 4-6 4.0
$B4/SS4 6-8 1.0
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TABLE 2-7 (Cont'd)

Soll Sample Screening for
Volatile Organic Compounds
IT Corporation 1989 Prellminary Investigation
Soil Data Summary

OW1/881 5-7 ND
OW2/SS1 5-7 730.0
OW2/582 10-12 520.0
OW2/$53 15 260.0
OW3/SS1 5-7 0.1
OW3/852 10 - 12 0.5
OW3/SS3 15 0.1
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TABLE 2-8

Stanley Works/Shaftsbury, VT
IT Corporation 1989 Preliminary Investigation
Groundwater Data Summary

Cyanide {ppm)
Total - - 0.03 - - 154.0
Amenable - - BDL - -

Total Metals (ppm)
Arsenic - 0.04 0.04 BOL BDL* 50
Barium - 0.34 0.67 BDL BOL* 1.0
Cadmium - BDL 0.02 BDL BDL* 5.0
Chromium - 0.04 0.20 BDL BDL* 50
Lead - 0106 | 0.191 BDL BDL* 20
Mercury - BDL | 0.0005 BDL BOL* 2.0
Selenium - BDL BDL BDL BDL* 10.0**
Silver - BDL BDL BDL BDL* 500

EPA 624 {ppb)
Banzens BDL ND ND ND - 5.0
Toluene BDL BDL ND ND - 2.42
Ethylbanzens ND 12 ND ND - 680
Xylenas 77 o5 ND ND - 400

2-16
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TABLE 2-8 (Cont'd)

Stanley Works/Shaftsbury, VT

IT Corporation 1989 Preliminary Investigation

Groundwater Data Summary

EPA 825 {pph)

Naphthalansa

ND 51

ND

ND

2-Methyl-naphthalene
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2.5 Water Level Measurements

One round of water level measurements was taken during the week of June 21, 1991.
Monitoring points included on-site observation wells, microwells and minipiezometers. Recorded
water level measurements, tabulated in Table 2-9, were used 0 generate a water table map,
Figure 2-2.

26 Slug Tests

ENSR personnel conducted rising head slug tests at two of the three previously existing
observation wells. Water was displaced from its static level in the well by instantaneously
withdrawing a PVC slug. Recovery of the water table to its static level was recorded using a
Hermit 1000C electronic data logger and a five pounds per square inch pressure transducer.
The data logger was started concurrent with the removal of the slug from the observation well.

Water level data collected from the slug tests at observation wells OW-1 and OW-2 were
analyzed with standard techniques described by Bouwer and Rice (1976). Surnmary sheets of
the slug tests analyses are presented in Appendix D. Estimates of hydraulic conductivity
obtained from the analyses of the slug test data are reported in Section 3.0.
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TABLE 2-9

Water Level Data
Stanley Tools, Shaftsbury, VT
6/21/91 - 6/28/91

MCW-1 97.73 3.90 93.83
MCw.2 98.94 3.60 95.34
MCW-3 87.29 " -2.69 $4.60
MCw4 97.09 4.00 - 93.08
MCW-5 98.42 5.86 92.56
MCW-6 98.38 5.95 92.43
MCW-7 98.88 567 a3
MCW-8 99.82 7.32 92.50
MCWw-9 - 97.47 4.62 92.85
MCW-10 - 97.37 3.62 93.75
MP-1 94.03 “ 2.45 91.53
MP-2 94.689 3.02 S1.67
MP-3 94.07 1.98 92.09
MP-4 94.62 2.53 92.09
MP-5 94.41 1.89 92.52
MF'-G | 94.69 21 92.58
B MP-7 95.82 2.85 92.97
MP-8 86.24 292 93.32
MP-9 o 95.18 2.02 93.16
MP-10 95.86 2.63 ‘ 93.23
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TABLE 2-9 (Cont'd)

Water Lovel Data
Stanley Tools, Shaftsbury, VT
6/21/91 - 6/28/91

MP-11 95.75 2.57 93.18
MP-12 96.51 3.03 93.48
MP-13 95.58 23 93.27
MP-14 94.23 279 9.4
MP-156 94.34 220 92.14
MP-16 94.23 2.24 91.99
MP-17 - 84.43 - 2.4 92.02
MP-18 95.00 236 92.64
MP-19 95.04 2.39 92.65
MP-20 95.26 2.3 92,95
MP-21 85.35 213 93.22
MP-22 o 95.62 2.47 03.15
MP-23 94.72 1.31 93.41
MP-24 " 95.38 214 93.24
OwW-1 99.08 5.45 93.63
Oow-2 99.17 5.50 83.67
Ow-3 99.43 7.23 92.20

e . Oosenadon wais W)

o Top of Staka - Minlplazometers (MF) .
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3.0 INTERPRETATION

3.1 Site Geology

The Eagle Square Plant is situated on the Paran Creek valley floor. The valley floor is generally
underlain by a thick sequence of coarse-grained stratified glaclal drift which overlies the
Clarendun Springs or Winooski Dolomites (MacFayden, 1956). Water wells of up to 90 feet in
depth have been drilled in the general vicinity of the plant without encountering bedrock
(Hodges, 1966).

Soil types mapped within the study area consist of udisaments and udorthemis. Udisaments are
young sandy soils which form in glacial outwash while udorthemis is man-made land or fill.
Another soil mapped within the study area, just upstream of the site, is the Pootatuck, fine sandy
loam which forms in flood plain alluvium consisting of fine sand and silt.

Four shallow borings and three shallow observation wells were advanced by the IT Corporation
in 1988. The four borings were advanced in two former waste lagoons.

Well and boring locations are detailed on Figure 2-1. Table 3-1 summarizes the depth and well
construction details of the borings and wells, respectively.

Figure 3-1 shows a fence diagram generated using IT Corporation boring and well logs. As is
~illustrated in Figure 3-1, the study area is generally underlain by interbedded brown green, grey
and black fine sand and silt with rock fragments, pebbles, and in lesser amounts, cobbles and
clay. Soil discoloration and other observations made during the advancement of the borings
indicate, however, that the site is underlain by fill which is a mixture of the previously existing soil
types. Borings for OW-1 and OW-3 encountered auger refusal on boulders at 8 and 12 feet,
respectively. The presence of boulders at these observation well locations is consistent with the
observations made at some microwell installation locations where pipe advancement was
difficult. The fill depths in the area range from 7 to 11 feet. Tan clay and silt was encountered
in SB-2, SB-4 and OW-2 at depths of 7, 7 and 11 feet, respectively. This clay and silt likely
represents natural floodplain alluvium which overlies the coarse grained stratified glacial drift.

3.2 Site Hydrogeology

Section 3.2 discusses groundwater flow direction across the site and the influsnce of Paran
Creek on this groundwater flow regime, evaluates the results of the slug test analyses, and
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TABLE 31

Summary of Boring Depths and Well Construction*

OW-1 20° South of 8 2 8 Not encountered
Paint Waste Lagoon

OW-2 44’ South of 15 5 15 11
Closed Lagoon

OW-3 24’ Northwest 12 2 12 Not ancountered
of Plating Waste
Lagoon

SB1 Paint Waste g None None 8
Lagoon

$B2 Paint Waste 8 None Nonsa 7
Lagoon

SB3 Plating Waste 8 None None Nat sncountered
Lagoon

584 plating Waste 8 None None 7
Lagoon

Al s ar i oot
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presents calculated values for groundwater seepage velocity, groundwater and surface water
discharge and flux values.

Hydraulic Conductivity Estimates

Observation wells OW-1 and OW-2 were slug tested to obtain estimates of hydraulic conductivity.
Estimates of hydraulic conductivity were made using the Bouwer and Rice method (1976). The
estimate for each observation well is presented in Table 3-2 (Summary of Hydraulic Conductivity
Estimates). - The geometric average of the hydraulic conductivity estimates from these
piezometers was 3.07 x10% ceniimeters per second (cm/sec) (87.02 feet per day (ft/day)). The
geometric average was used because hydraulic conductivity is a log-normally distributed
parameter. The average of the hydraulic conductivity estimates were approximately two orders-
of-magnitude larger than might have been expected for the siity sand and clayey siit in which the
observation wells were screened but are consistent with the rapid recovery of water levels during
testing. The higher than expected hydraulic conductivities may be due to the fact that the wells
are screened in fill material which is more loosely packed than the native material, hence, it is
more permeable than would be supposed from the lithologic descriptions recorded in the boring
logs. The higher than expected estimates of hydraulic conductivity have been utilized in the
calculations for the remainder of this report because their use provides a high side conservative
estimate of the contaminated groundwater contribution to Paran Creek. Summary sheets of the
slug test data and hydraulic conductivity calculations are presented in Appendix E.

Groundwater Flow

Regionally, groundwater flows to the southwest through glacia!l material deposited within the
breached nose of an anticline. The hydraulic gradients directed toward Paran Creek indicate a
good hydraulic connection between shaliow groundwater flow and Paran Creek. Groundwater
fiow converges on the creek from both the northwest and southeast.

In the area of the former plating waste lagoon, groundwater flows to the north-northwest and
discharges directly to Paran Creek. Groundwater in the area of the former paint waste lagoon
flows south, discharging directly to Paran Creek. The groundwater contours shown in Figure 2-2
indicate that groundwater flows radially to the south from the closed lagoon area. Groundwater
from this area discharges to Paran Creek or fiows south subparallel to the creek, crossing the
property line to the south.

The water table over the central portion of the site is relatively flat, becoming steeper in the
vicinity of MCW-2 and MCW-3 and along the southwestern-most reach of the creek. Hydraulic
gradients northwest of the creek range from 0.057 foot per foot (ft/ft) in the vicinity of MCW-9,
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to 0.018 ft/ft adjacent to the eastern site boundary. Hydraulic gradients southeast of the creek
range from 0.020 f/ft near OW-3 to 0.014 ft/ft near MCW-8. With these hydraulic gradients and
an average hydraufic conductivity of 3.07 x 10% cm/sec and an assumed porosity of 0.30,
groundwater flow velocity from the northwest ranges from 1.1 x 10° to 6.03 x 10° feet per year
(fifyear), while groundwater flow velocity from the southeast ranges from approximately 1.48 x 10°
to 2.12 x 10° ft/year.

Surface Water Flow

The geometry and pattems of flow within the shallow flow system from the groundwalter to the
creek are well contained. The flow rate calculated for Paran Creek was 8.01 cubic feet per
second (cfs) at downgradient transect 3 and 7.97 cfs at upgradient transect 4. The difference in
flow rate represents the contribution of groundwater flow to this reach of Paran Creek, 0.04 cfs
or 26,000 gallons per day (gpd).

Groundwater Discharge to Surface Waler

Stream tube or flow net calculations were used to estimate the ground water discharge to Paran
Creek occurring within the study area (a line approximately 1,100 feet long, extending between
OW-2 and OW-3 and the eastern property boundary. These calculations are presented in
Appendix F. Total groundwater discharge from the northwest side of the stream was calculated
to be about 18,500 gallons per day per foot (gpd/foot) of vertical saturated thickness. A
groundwater discharge of about 5,000 gpd/foot of vertical saturated thickness was calculated for
the southem half of the southeastemn side of the creek reach. There is insufficient data to
calculate the groundwater discharge for the northern half of the southeastem side of the creek,
but assuming uniform hydrogeologic conditions, the total discharge from the southeastem side
of the creek would be 10,000 gpd/foot of vertical saturated thickness. The total groundwater
discharge to Paran Creek at the site is 28,500 gpd/foot of vertical saturated thickness.

The stream flow gauging was used as a check of the stream tube calculations of groundwater
discharge to Paran Creek. The stream tube calculation showed a total groundwater discharge
to Paran Creek of 28,500 gpd/ft of vertical saturated thickness. The transects of the creek
showed an average vertical saturated thickness of about one foot, so the groundwater discharge
to the creek was calculated as about 28,500 gpd. Comparison of flow at the upstream transect,
7.97 cubic feet per second (cfs), to the downstream transect, 8.01 cfs, shows an increase in flow
in the creek of 0.04 cfs or about 26,000 gpd. The 26,000 gpd calculated from the change in flow
in the creek compares favorably to the 28,500 gpd calculated from the stream tube analysis of
groundwater discharge to the creek. The differences in these two volumes reflects the degree
of accuracy in these calculations.
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3.3 Groundwater Contamination at the Site

The field screening data show that groundwater in the area downgradient of the closed lagoon
(adjacent to the cooling lagoon) is contaminated with low levels of VOCs. Ethylbenzene and
xylenes detections by the field GC were limited to locations MCW-5, MP-3, OW-1 and OW-2.
Contaminant levels were found to be highest nearest the lagoon at OW-2, and to be much lower
at MCW-5 and MP-3 (Figure 2-1). MP-3 is located at the edge of Paran Creek, downgradient of
the closed lagoon and OW-2. MCW-5 is located south of the closed lagoon. MP-3 was the only
minipiezometer (out of 24 along both sides of the creek) which showed any significant
contamination.

Groundwater from wells OW-1 and OW-2 was analyzed three times on the field GC. The first
analysis was done with a carrier gas flow rate of 10 ¢c/min, then the same sample was run again
later in the day at a flow rate of 6 cc/min. Differences noted in the results between the first and
second analysis were expected, due to the fact that the flow rate was changed, which affects
peak identification, and also that the samples had been sitting in the van on a hot day after the
septum in the vial had already been punctured. Due to the unreliability of these resuits, new
samples were collected from these wells on a different day and a third analysis was performed.
The third analysis for OW-1 and OW-2 is thought to be the most reliable and therefore the best
to consider in relation 1o the other field GC results.

Near the former paint waste lagoon, ethylbenzene and xylenes were detected in OW-1, screened
2 10 8 feet, but were not detected in MCW-1, located west of OW-1 and screened deeper, 11 1o
16 feet. These results indicate that the contamination around OW-1 is confined to relatively
shallow depths and does not appear to be migrating downward into the aquifer. It is likely that
the shallow contamination in the area downgradient of the former paint waste lagoon is
discharging to the creek via groundwater.

The contribution of dissolved metals in groundwater to Paran Creek was not considered in the
following disoussion because preliminary and supplemental investigation results showed metals
concentrations in groundwater to be below the water quality standards for the State of VT. Table
2-8 presents the IT preliminary investigation laboratory analyses and VT water quality standards
for the compounds identified. As no Vermont standard for selenium exists, the federal Maximum
Concentration Level (MCL) is presented in this table.

Table 2-5 presents laboratory results for volatile and semivolatile analyses performed in June
1991, and existing Vermont water quality standards. Volatile organic compounds detected in
submitted samples included methylene chloride, acetone, ethylbenzene and xylenes. Mathylene
chloride and acetone, found in associated method blanks as well as in analyzed samples, are
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common laboratory contaminants and likely not present in site groundwater. Naphthalene and
2-methylnaphthalene were detected at OW-2 during both the Preliminary Investigation (Tabie 2-8)
and the Supplemental Investigation (Table 2-5). According to the analytical data presented in
Tables 2-5 angd 2-8, concentrations of volatile and semivolatile organics in site groundwater have
not changed appreciably since the commencement of the Preliminary Investigation in 1989.
Xylene concentrations have increased at OW-1 (77 to 150 ppb), but decreased at OW-2 (95 to
6 ppb). Ethylbenzene concentrations have either fallen or remained below the limits of detection.
Naphthalene concentrations increased slightly at OW-1, but decreased slightly at OW-2.
2-methylnaphthalene remained below the limits of detection at OW-1 and decreased slightly at
OW-2. Historically, no VOC or SVOC compound concentrations have exceeded established VT
water quality standards defining action level concentrations for groundwater.

Loading of Paran Creek by Dissolved Constituents in Groundwater

The configuration of the groundwater table indicates that only some of the groundwater
discharged to Paran Creek along the reach of the stream spanning the site is likely to contain
contaminants. In order to determine loading of contaminated groundwater to Paran Creek, it was
assumed that flow tubes in areas between the former lagoons are uncontaminated (as is indicated
by laboratory results), while any flow tubes crossing through some portion of a lagoon would
contribute contaminant concentrations equivalent to concentrations in groundwater samples
collected from the vicinity of the lagoons. For the purposes of presenting a worst case scenario,
a hydraulic conductivity of 3.07 x 107 was used to calculate a maximum value for groundwater
to stream discharge. Summation of discharges from lagoon area flow tubes yields discharge
rates of;

* 0.003 cfs - from the paint waste lagoon area
e 0.009 cfs - from the closed waste lagoon area
= 0.006 cfs - from the plating waste lagoons area

This yields a total discharge rate of contaminated groundwater to surface water of 0.018 cfs/foot
of saturated thickness.

Based on flow net calculations in Appendix D, it is estimated that 1 foot of saturated thickness
is contributing contaminated groundwater from all the flow tubes which emanate from the lagoon
areas. In addition, it has been noted that the water table elevation in the lagoon areas is 1 foot
above the bottom of the lagoons. The total discharge rate of contaminated groundwater to
surface water is therefore 0.018 cfs. The stream flow rate (7.97 cfs) divided by the total
discharge rate of contaminated groundwater to surface water (0.018 cfs) yields a dilution factor
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of 443. In other words, the marginally contaminated groundwater reaching Paran Creek is diluted
by a factor of 443. This dilution tactor ensures that migration of contamination offsite is negligible.
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4.0 SUMMARY AND CONCLUSIONS

41 Geology and Hydrogeology

The site is generally underain fill comprised of interbedded brown green grey and black fine sand
and silt, with granitic rock fragments, cobbles and boulders. This fill material ranges from 7 to
11 feet in depth and is underain by natural fioodplain alluvium and stratified glacial drift deposits.
Depth to bedrock in the vicinity of the site is believed to be in excess of 90 feet.

Across the site, depth to the water table ranges from approximately 1.3 to 7.3 feet below grade.
Hydraulic gradients direcled toward Paran Creek indicate a good hydraulic connection between
shallow groundwater flow and Paran Creek. Groundwater flow converges on the creek from both
the northwest and the southeast. Hydraulic conductivity is estimated to be approximately 3.07
x 10% cm/sec. Hydraulic gradients northwest of the creek range from 0.057 to 0.018 fi/ft.
Hydraulic gradients southeast of the creek range from 0.020 to 0.014 ft/ft. Groundwater flow
velocity from the northwest ranges from 1.91 x 10° to 6.03 x 10 ft/yr, while groundwater flow
velocity from the southeast ranges from approximately 1.48 x 10° to 2.12 x 10° ftfyr.

Surface water enters the reach of Paran Creek flowing through the site at a rate of 7.97 ¢fs. The
surface water flow rate at the downstream end of the site increased by approximately 0.04 cfs,
or 26,000 gpd, due to groundwater flow into the creek.

4.2 Nature and Extent of Contamination

Results of the Supplemental Investigation at the Stanley Tools Eagle Square Plant confirm that
the property has been subject to a release of volatile and semivolatile organic compounds, most
likely the result of waste material leaching from the former lagoons. Volatile organic compounds
detecied include ethylbenzene and xylenes (MCW-5, MP-3, OW-1 and OW-2). Semivolatile
organic compounds detected include naphthalene and 2-methylnaphthalene (OW-2). Volatile
organic compound concentrations in groundwater range from 1 to 6 ppb, while semivolatile
organic compound concentrations historically range from 35 to 51 ppb. The VOC, SVOC and
metal compounds detected in sampled groundwater do not exceed existing Vermont water quality
standards. Shallow contaminated groundwater from the site discharges to Paran Creek. The
contaminated groundwater entering the creek is then diluted by a factor of approximately 1 to 443.
The site therefore appears to pose no significant threat to human health or the environment.
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APPENDIX A
CHROMATOGRAMS FROM FIELD GC
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APPENDIX B
GROUNDWATER SAMPLE COLLECTION RECORDS

A\ PUBS\PROJEC TS\G303029\400.C0V August, 1991



1S WELLNO. Hud- | »

GROUND WATER SAMPLE COLLECTION RECORD

f&/fl

Project No. Date Mf Time: Start _1S' 30 am/gmy
Project Name Sremtay " Finish_07. 30 (amjpm

Locaticn
Weather Conds.: QL‘NQ\! [f llu.ut-»/[ X §'F Collector__ ST / BM,

TE7 ]
1. WATER LEVEL DATA: (measured from ToC) ) &/"'”’// D%
a ToalWellangth _ 732  wo CasingTypoP\Af.; 1o L4 7k — L ”
b. Water Table Depth _ S+ 1S Casing Diametsr _ <" ! ][ / // P B
c. Langth of Water Column __ |- 102 (ab) ! ' 1/ =
d. Caloulated Purgsable Vome 0.5 e ellom § \Wx 1A ERERe.
) ‘ A L
2. WELL PURGEABLE DATA _ S B e oo *
a. Purge Method _ﬁxlmm.(w
b. Required Purga Volume (@_Xon __ well volumes) LE f.):-”ows -
c. Field Testing: Equipment Used YSDI -TMS;_) i CUVCD- i LX o~ “D‘H
Volume Removed T PH Spec. Cond. Color Other
IY_0.5 o 25°C 665 510 Croy Silky
¥ _ 0.5 ;.f.( 16.0°0 663 SO L 5.‘ff—_>;
2¥ 0.5 e leBC 6.30 510 Geay Silty
3. SAMPLE COLLECTION: Vethod —Jeb lnn 3%, (o
Container Type : ' Praservation Analysis Req.
2% Yol Yea Hceo Voo
S0 Aemhas T o -
L& PlasTic LAAG 4 Metals /f-(eue& Presarr
Commants I - - ﬂ

TR e —?:K‘:g - AR QO\uNlS,. lor Rechecss = { Le

/
rRc ! e — Renle \Joc \\: le™ Techersce
Diec MSLJr. Semple Vol ofi3  Sample Vot §ueC, Merais e

NGO



WELLNO. My)- 22

GROUND WATER SAMPLE COLLECTION RECORD

Project No. Date (a/ 1341 Time: Stat__.16:00  amgm™
Project Name Ay M\Q-g Finish__} 7,00 __ampm
Location - .
Weather Conds.: 0,[0”’3‘;’/’ Hom: o .."":?Darcollector =F f/ B
| T 7
1. WATER LEVEL DATA: (measurad from ToC) I s
s TomWellengh 12:95 Well Casing Type__ [V ¢ A ,//
b. Water Table Depth _5-508  Casing Diameter o ] //// /V -
c. LenqmofWaeromnM_(a-m L - /f/{ ;
d. Calcuatsd Purgeable Volume __ h5 s f LA ]
< ' f/‘”.—---""."'
2. WEW PURGEABLE DATA ) o A o
a. Purge Method f—ﬁg'm ‘bw‘gu"
b. Required Purge Volume (@ X > well volumes) 4.5 3&-—”“—5
c. Field Testing: Equipment Used S 3. T?-mf\) + (on, OFiore QH
Volume Removed Te PH Speac. Cond.._ ) Color Other
| e 1S S.Hm 160 663 [1E0e Hos Sty Sule oggéc"suxw»e" ..
Dr 1.6 silony % e 18D i~ Shiekt .
M WJ
Sx L5 j,.((o—nﬁ [7C &30 1160 " s+ - <liabfl s~
(]

3. SAMPLE COLLECTION: Method L@k fm L('Dcm ler

Container Type Prasarvation Analysis Req.
3y Hum{ Voo ldey Voo
3L fvrheg Tee Sloc
& Qadar He o TR
1< 1?’«-&1‘:( H}-)Ozl Pt S /G\M_‘D-f—l}uja-.!j
comments _oml Plicric TeLE ~Torel_TDisseler Suties

/ .
‘_-Euw—-' / Co[(l(_ bﬁg

tb‘-‘?(;(b{k

-

QMA\'“Q&

b A%

PR
i

\
¥

(L Ma_fa( f:sf»w—-wt\)\&%

A tle elf)
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Ce

\"{‘

u
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WELLNO. M1D-3

ENSR "

GROUND WATER SAMPLE COLLECTION RECORD

Project No. Date G/ 13 "é& Time: Stan_2 755 arrv@
Project Name \%Téw‘—[ ‘—?f . Finish _O%' 00 - am/pm
Location

Weather Conds.: GIMQ y[/(“uﬂ:'bfjﬁ F Collector N [/QN\

N L] :-1' ! ]_
1. WATER LEVEL DATA: {measured from TeC) ) —7_[ // ) // |
a. TotalWellLengh __11.¥0  wei Casing Typc_"p._«g_ t . / }r :/“ wr /o //
b. Water Table Depth _ 7' 2 Casing Diameter <X " i - Y/ A el
vl A | ks
¢. Length of Water Column ﬁ_ (a-d) 1l ” / o =
d. Calcuiated Purgeable Volume | azllon Wy A e
2. WELL PURGEABLE DATA . et 0 S %
a  Purgs Methad "'m(m r&‘; (a N
b. Raquired Purge Volume (@ _ Yi)  wel volumas) > - wtlen &
c. Field Testing: Equipment Used _@@-icn> “Tea@ S , V&L Temgy ™ (onD.
Volume Removed T PH  Spec. Cond Color Other
[ 3&1(% Sl - A BFO  srerraty ?\J;ST—B“‘_:,M/ ":‘)'JEY
2 e ilon 13.5¢, 2063 déo - —Eub‘rErmmr/ S ":‘.’
5 d‘kf.“m‘w . va
']
3. SAMPLE COLLECTION: Method T P Y
Container Type ) Preservation Analysiz Req.
3 Ypwl Von e Vac
Sl PleasTie TeE DS
|L Arber Heo TPH
18 “Plestic oz Metids (Dilberdd + Dregr. |
Comments

/QG#D r,go*ﬁ (‘m\{-é«q} Rt WDebre b by hb—:'-..

_ Bemrens 0% tha (D e e A FES] Durged. o
Wervore~ Gl - TR ler Tumelng \ﬂfgqeb ‘v.‘xx QL:DQL.LP Lo
SM‘-L;)‘L ?ro«\ puter onbbage  Eha dl.q,.__:" ley—




APPENDIX C
ORIGINAL LABORATORY DATA

R:\PUBSY PROJECT S\63030291400.COV August, 1981



Date: 18 July 1991
ETR No.:
Blank Identification:

(

aquatec

A Member of the inchcape Environmantal Group

55 South Park Drive, Colchester, Vermont 05446
TEL. BU2/655-1200%  FAX 802:655-1248

26927, Project No.:

137198,

91000
Blank EDSBOO2HV for Aquatec Lab No.'s 137197 and

Volatile Organic Compounds in ug/l
EPA Method 8240

benzene 5 U methylene chloride 3J
carbon retrachloride 5 U chloromethane 10 U
chlorobenzene 5 U bromomethane 10 U
1.2-dichloroethane 5 U bromoform 5 U
1,1.1-trichloroethane 5 U bromodichloromethane 5 U
1l.,1-dichloroethane 5 U dibromochloromethane 5 U
1.1,2-trichloroethane S U tetrachloroethene 51U
1,1.2.2-tetrachlorcethane 5 U toluene 5 u
chleroethane 10 U trichloraethene 5 U
2-chlorgethyl vinyl ether 10 U wvinyl chloride 10 U
chloxoform 5 U acetone 63
1.1-dichloroethene 5 U 2-butanone 10 U
l.2-dichloroethenes 5 U carbon disulfide 5 U
1,2-dichloropropane S U Z2-hexanone 10 U
trans-1,3-dichloropropene 5 U 4-methyl -2 -pentanone 10 U
cis-1 . 3-dichloropropene 5 U styrene 5 U
ethylbenzene 5 U vinyl acetate 10 U
total xvlenes 5 U

Summary of Surrogate Recoveries

4 Rec
1,2-dichlorcethane-d, 96
toluene-dg 100
p-bromofluorobenzene 100

Key to the letters used to qualify the results of the analysis-

U - The compound was analyzed for but not detected.
specified reporting limit.

J - An estimated value

The number is the method

The maes wnectrum indicates the nraransz of rhe
. nrarans

compound, but the calculated result is less than the weonod specilied

reporting limic,




(

aquatec

A Member of the inchcape Environmental Group

55 South Park Drive, Colchester. Vermaont 05448
TEL. 802/635-1200  +AX BO2/655- 1248

Date: 18 July 1991
Aquatec Lab No.: 137197
ETR No.: 26927, Project No.: 91000

Sample Received Cn:
Sample Identification:

22 June 1991; Analyzed On:

6 July 1991

labeled MCW-6, 6/21/91 at 1230 hours.

Volatile Organic Compounds in ug/1l
EPA Method 8240

ENSR Consulting and Engineering, water sample

benzene 3. U methvlene chloride 2JB
carbon tetrachloride 2 U chloromethane 10 ¢
chlorobenzene 50 bromomethane 10 U
1l,2-dichloroethane 5 U bromoform 5 U
1,1,1-trichlorpvethane 5 U bromedichleromethane 5 U
l . l-dichloroethane 5 U dibromochloromethane o U
L.1.2-trichloreethane 2 U tetrachloroethene 5 U
1.1.2 . 2-terrachloroethane 5 U toluene 5 U
chloreethane 10 U trichloroethene 5 U
2-chloroethy]l vinvyl ether 10 U vinvl chloride 10 U
chloroform 5 U acetone 118
L,1-dichloroethene 5 U 2-butanone 10 U
1,2-dichloroethanes 50U carbon disulfide 3 U
1, 2-dichloropropane S U 2-hexanone 017
trans-1.3-dichloropropene 5 U 4-methyl-2-pentanone 10 U
¢lg-1,3-dichloropropene 5 U styrene 5 U
ethylbenzerne 5 U vinyl scetate 10 U
total xvlenes S U

Summary of Surropgate Recoveries

4 _Rec
1,2-dichloroethane-d, 94
toluene-dg a7
pP-bromofluorcbenzene 98

Key to the letters used to qualify the results of the analysis:

U - The compound was analyzed for but not detected.

The number is the method

specified reporting limit.

An estimgted vzlue.

The mass spectrum indicates the presence of the

compound, but the calculated result is less tha

reporting limit.

B -
not blank correcred.

The compound was present in the method blank.

n the method specified

The result reported here is




Bate: 18 July 1991

Aquatec Lab No.: 137198
ETR No.:
Sample Received On:
Sample Identificarion:

26927, Project No.:
22 June 1991; Analyzed On:

. ceot
. LA
:- I_‘I_ﬂl..lﬂ"

¢

aquatec

A Member of the Inchcape Environmental Group

3% Sourh Park Drive, Colchester, Vermonr 05446
TEL. B02i655-1203 FAX S02/655- 1148

91060
6 July 1991

ENSR Consulring and Engineering, water sample

labeled MCW-9, 6/21/91 ar 1200 hours.

Volatile Organiec Compounds in ug/1

EPA Method 8240

benzene 5 U methvlene chloride 2JB
carben tetrachloride 5 U chloromethane 10 U
chlorobenzene 5 U bromomethane 10 U
1.2-dichloroethane 2 U bromoform 5 4
1.1 1-trichloroethane 5 U bromodichlcromethane 5 U
1.1-dichloroethane 5 U dibromochloromethane 5 U
1.1.2-trichlorcethane S U tetrachloroethene 5 U
1,1.2.2-tetrachloroethane 5 U toluene 5 U
chleroethane 10 U trichloroethene 2 U
2-chloroethyl vinvl ether 10 U vinyl chloride 10U
¢hloroform 510 acetrone 8JB
1.1-dichloreethene 5 U 2-butanone 10 U
1,2-dichloroethenes 5 U carben disulfide 5 U
l,2-dichleropropane 5 U 2-hexanpne 10 U
trans-1, 3-dichloropropene 5 U 4-methyl-2-pentanone 10 U
cis-1.3-dichloropropene 5 U styrene 5 U
ethylbenzene 5 U vinyl acetate 10 U
total xvlenes 5 U

Summary of Surrogate Recoveries

Z Rec
l,2-d1chloroethane-d4 96
toluene-dg g9
p-bromoflucreobenzene 107

Key to the letters used to qualify the results of the analysis:

U - The compound was analyzed for but not detected.
specified reporting limir.

The number is the method

J - An estimated value. The mese specrnvra indicates the presence of the
compound, but the calculated result is less than the method specified
reporting limic,

B - The compound was present in the method blank. The result reported here is

not blank corrected.




CONTINUVING CALIBRATION CHECK

CASE NO: REZITN:
CONTRACTOR, AQUATEC., Inf
CONTRACT NOG:

INSTRUMENT DT TWAE

MINIMUM RF FOR SPCC IS Q. 300 =
SPECIAL CASE LIMIT 15 Q0.250 ++

NO. COMPQUND
:  BROMGCHLORUME THANE
2 CHLOROMETHANE
3 BROMOME THANE
4 VINYL CHLORILCE
2 CHLOROETHANE
& METHYLENE CHLORIDE
7 ACETONE
3 ACROLEIN
7 __ACRYLONITRILE

" CARBON DISULFIDE
TRICHLOROFLUDROME THANE
1, 1-DICHLOROETHENE

1, 4-DIFL UDRDEENZENE

+ 1-DICHLOROETHANE
ETRAHYDROFURAN

) 2=DICHLORCETHENE (TOTAL}
LOROFORM

2-DICHLORQE THANE
2~-DICHLOROETHANE-D4
BUTANQNE

EON TF

+ 1, 1=TRICHLGROE THANE
ARBON TETRACHLSRIDE
INYL ACETATE

ROMOD I CHLOROME THANE

+ 2=DICHLOROPROPANE
18-1, 3-DICHLOROFROPENE
=8 TRICHLORDETHENE

27 DIBROMOCHLOROMETHANE

S0 METHYLCYCLOHEXANE

21 1,1, 2-TRICHLOROS THANE
32 BENZENE

23 TRANS-1, 3-DICHLORSP
54 2-CHLORGETHYLVINYLE
33 EBROMOFORM

35 CHLOROBENZENE-DS
27  A4-METHYL-Z2-PENTANGNKE
8 2-HEXANONE

39 t: 1,2, 2-TETRACHLCROETHANE
40  TETRACHLOROETHENE

41 BUTYL ACETATE

42 TOLUENE-DS

43  TOLUENE

44 CHLOROBENZENE

453 ETHYLBENZENE

44 EROMOFLUOROBENZENE

47  STYRENE

48 M-XYLENE

4% 0O- &% P-XYLENE

Q0  O-DICHLOROBENZENE

gl CYCLDPENTANE

b=

I [V e R
I
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PENE
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2 XYLENE (TOTAL)
3 2-PROPANGL

“l€Ch sLanAAara response raectors for the 8240 analysis of Aquatecs T.

CALIBRATION DATE: 7/56/%1
TIME: 14:51
LABORATORY ID: EDSOSOHHY

INITIAL CALIBRATION DATE:

7/3/91

MAXIMUM %D FOR CCC IS 25X #
SPECIAL CASE LIMIT 38— #2%—+- -

RF{I)

1. 000
1. 349
1. 325
1. 494
Q. 213
1.615
Q. &04
Q. 251
Q0. 5&é
3.
i
1
1
2
Q
1
3

2
1
o
0
Q
0
0
0
0
0
0
0
o
g
0
Q.
Q. 278
0,
1
1
)
1
Q
C
1
0
H
0
o
1
o
9]
0
i
o
0

. 086

/ RF(O) , %D

1. 000 0. 000

1. 43¢ 7 185 -2
1. 263 4, &48
1.281 14. 242 =
Q. 852 &. 707

1. 46983 -5. 135

0. 828 -37. 218

0. 248 1. 375

0. 840 1. 030

3. 38& 13. 1S3

1. 9214 -2. 038

1. 136 8.347 =
1. 000 Q. Q00

2. 552 ?.181 #*=#
Q. 218 3. 259

1. 305 4. B&3
3.072 2.943 =
2. 351 0. 029

1. 717 -0, &91

Q. 189 7. 704

0. 492 ~7. 368

Q. 347 2. 441

0. 410 -1.215

0. 731 12. B80S

Q. 573 3. 194

0. 394 10. 21& =
Q. 591 8. 997

Q. 397 —-2. 245
Q.474 -1. 338
0.172 2.810

Q. 399 -0. 395

0. 930 4. 479

Q. 508 4. 592

Q. 301¢ —-1. 039

0. 323 3,379 ++
1. Q00 0. 000

1. 028 3. 223

0. &48 5. 789
0.970 6,122 =%
0. 434 -3. 988

0. 535 &. G&E
i.242 0. 607

Q. B27 Q. 637 =»
1,070 -1.185 ==
Q. 30¢ -0.233 =
Q. 9230 Q. &87

1. 0458 —3. B&2
0.7:18 =7. 029

Q. 643 -4, 082

0. 821 -3. 210

i. 021 11. 1352

0. 7182 -7. 027
0.140 =-&1. 390

Numbers 137197, 137198 and Blank EDSBOO2HY.
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EDS200HYV

EDS100HV
EDS150HV
RF.” RF.” RF _, MEAN 7%RSD

MAXIMUM %RSD FOR_CCC IS 30% *
RF /

INSTRUMENT ID: OWAE
CALIBRATION DATE: 7/3/%1
SPECIAL CASE LIMIT IS 40%

EDROSOFHYV
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INITIAL CALIBRATION DATA
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0. 300 #

0.
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250 ++

¢

REGION:
c,

ONTRACTOR. AGUATE
“urmtGUND
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1INIMUM RF FDR SPCC IS
2
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CHAIN OF CUSTODY RECORD

Fnoo_l_d__L

ClientProgect Nama.

St o L )

Project Locaton:

] i*w,..,.._.—. '-ﬁ&'Q-l.l\-\_

VT

Analysis Haquestad

Project Number:; (9303 - ozci -

e

200

Fiold Logbook No : dv

Samplar: (Price Namaj fAslion:

Chain of Custody Tape No.:

0672

7

7

3. xRS Er5L ["sond Results/Report to: ébé(
. - - ) ‘ E,JS-«Z.- r
Sagna% — B%WJY Mo TTuc i, AcTon. MA UX .
F‘“.S.?n."'&f‘m“’ [ bus | T |amsjComp "‘"I%’?.‘m?"" unfm%m Powacvaive | ude, Ao L 1O Remarka N E ‘
MC -5 ey zied XL 2w | Weme | Te€ RS A o
Mew- & alilizad ] Paod s | Weser e S L i
l:' L ‘:' 8
_ ‘ .
Y "
n 4
- 9
Relinquished by: (P.n(-? Date:éfz_(h{ Recaivad by: (Print hame) Date: G}Zl(ﬁ/ Analytical Labocatory (Destination):
“Sae "“‘\}"3 2 Ex |
Sognamra-—:—/%.. TN Tima: }5-’00 Signare: 731307 S-S(OG Time: -
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aquatec

A Member of the Inchcape Environmental Groun

137007

137009

Attention

e ——

ENSR Consulting & Engineering
35 Nageg Park
Acton,

MA 01720

JOB:6303-029-300

Starxiaord snalyses were performed im accordance Wwith Methods for Apal
Test Methods for Evaluating $Sotid Waste, SW-846, or Standard Methods

Lab No./
Method No.

Sample

OW~1: (Filtrate)
200.7
206.2
200.7
200.7
200.7
200.7
239.2
245.1
200.7

-
A aw

278.2
200.7
200.7

< Cont. Next Page >

ANALYTICAY, REPOR,

55 South Park Druwve, ( nichester, Vermont USddo
TEL. Ri}2f6R5-1203 FAX B02/655-1248

Date :
ETR Number :
Project No.:
No. Samples:
Arrived :
P.0O. Number:

Rosemary Maddock

Page 1l

ALL resutts are in mg/l unless otherwise noted,
Description/
Parameter

Antimony, Total
Arsenic, Total
Beryllium, Total
Cadmium, Total
Chromium, Total
Copper, Total
Lead, Total
Mercury, Total
Nickel, Total
Selenium, Total
Thallium, Total
Zinc, Total
Silver, Total

Antimony, Total
Arsenic, Total
Beryllium, Total
Cadmium, Total
Chromium, Total
Copper, Total
Lead, Total
Mercury, Total
Nickel, Total
Serenium, Yoial
Thallium, Total
Zinc, Total
8ilver, Total

07/22/91
26872
91000

10
06/19/91
89030

ysis of Water ond Wastes, EPA-&0074779-020,
for the Examination of Wat

<0.04
<0.00%
<0.01
<Q,02
<0,02

<0.086
0.017
<0.005
<0.010
<0.02
<0.02
<0.005
<0.0005
0.059
<0.00%
<0.,05
<0.02
<0.02

er and Wastewater,




(

aquatec

A Member of the Inchcape Environmental Group

35 Nageg Park
Acton, MA 01720

JCB:6303-029-200

Lab Na./
Method No.

v ———————

137010

137011  OW-2:(Filtrate)

137014

137015 OW-3: (Filtrate)

200.7
200.7
200.7

< Cont. Next Page >

ENSR Consulting & Engineering

Standard analyses were performed in accordance
Test Methods for Evaluating Solid Waste, SW-8456, or Standard Methods for the Examination of Water and Wastewater,
All resutts are in mg/l unless otherwise

Sample Description/

53 Bouth Park Drive. Colchester, Vermont 105446

TEL. 8026551203 FAX B02/655-1248

ANAPYTICAL REPORT
Date

ETR Number

.
-

Project No.:
No. Sanples:

Arrived

P.O. Number:

Attention : Rosemary Maddock

Page

Parameter

Petroleum Hydrocarkons
Total Dissolved Sclids

Antimony, Total
Arsenic, Total
Beryllium, Total
Cadmium, Teotal
Chremium, Total
Copper, Total
Lead, Total
Mercury, Total
Nickel, Total
Selenium, Total
Thallium, Total
Zinc, Total
S5ilver, Total

Petroleum Hydrocarbons
Total Dissolved Solids

Antimony, Total
Arsenaig, Total
Beryllium, Total
Cadmium, Total
Chromium, Total
Copper, Tctal

noted.

Wwith Methods for Analysis of Warer and Wastes

07/22/91
26872
91000

10
06/19/91
89030

Result

22.3
740

<0.086
0.015
<0.005
<0.010
<0.02
<0.02
<0.005
<0.0005
<0.04
<0.005
<0.10
<0.02
<0.02

0.78
229

<0.06
<0.01
<0.005
<0.010Q
<0.02
<0.02

. EPA-600/4/79-020,
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aquatec

A Member of the Inchcape Environmental Group
33 Suuth Park Drive, Colchester, Vermont 15144
TEL. 802/655-1203 FAX 802/655 1248

ENSR Consulting & Engineering

35 Nageg Park
Acton, MA 01720

Attention

JOB:6303-029-300

Standard analyses were performed in accordance with M
Test Methods for Evaluating Solid Haste, SW-B46, or Standard Methods fer the Examination of Wat

Rosemary Maddock

Arrived :
P.0O. Number: 89030

ethods for Anailysis of Water and Wastes,

Lab No./

137015

: 07/22/9

ETR Number : 26872
Project No.: 91000

Samples: 10
: 06/19/9

ALl results are in mga/l unless otherwise nated,

b L p——

< Last Page >

Sample Description/

Method No.

OW=-3: (Filtrate)
239.2
245 .1
200.7
270.2
279.2
200.7
200.7

Parameter

Lead, Total
Mercury, Total
Nickel, Total
Selenium, Total
Thallium, Total
Zine, Total
Silver, Total

Submitted By : - ) ;
ol
K e iy

Result

<0.005
<0.0005
<0.04
<0.005
<0.01
<0.02
<0.02

o Aguate
-, .
SIS e,

1

1

EPA-500/4/79-020,
er and Wastewster,

c Inc,

—~———
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aquatec

ENVIRONMENTAL SERVICES

75 Green Mountain Drive. Su. Burlington, VT 05403
TEL. BR2/658-1074

ke ISP O R T

fo e A~

-
P

ANALYTI

ENSR Consulting and Engineering Dat: 12 July 1991

Project No: 91000
ETR No: 26872

Sampie(s) Received On: 19 June 1991

Page 1 of |

Standard analyses were performed in a
Test Methods for Evaluating Solid Wast

All results are in mp/1 uniess otherwise noted.

ccordance with Methods for Analysis of Water and Wastcs, EPA-600/4/79-020,
€. SW-846, or Standand Methods for the Examination of Watcr and Wastewater,

Parameter PBLK]1 |PBLK2
Antimony <0.06
Arsenic <0.01
Beryllium <0,005
Cadmium <0,01
Chromium <0.02
Copper <0.02
Lead <0,005
Mercury <0, 0005
Nickel <0,04
Selenium <0.005
Silver <0.02
Thallium <0.01
Zing Q.02
Petroleum
Hydrocarbons <0.24
Lab No. Sample Description

PBLK1 Prep blank

PBLK2 Prep blank

for samples 137007, 137009, 137011, and 137015,

for samples 137010 and 137014.

Submitted By: ;g Wmm / k& /,7,(7&'4

Aquatec Inc.




aquatec

Parameter

Antimony

Arsenic

Beryllium

Cadmium

Chromium

Copper

Lead

Mercury

Nickel

EPA Standard

IVQCS

Ventures

IVQCS

IVQCes

IvQcs

iveces

Ventures

Ventures

Standard

IvVQacs

QC Summary
ETR 26872
Page 1 of 2

Found (ug/1)

2010.99
2044.35

48.72
48.92

500.04
492.09
485,27
481.82

497,30
496.72
500.18
490,81

499.84
501.85
497.30
494,35

499.44
492.58
487.00
481.57

15.34
15.63
15.41
14.81
14.84

15.18
14,81

495,24
505.24
499,389
487.53

True (ug/1)

2000.0
2000.0

50.0
50.0

500.0
500.0
500.0
500.0

500.0
500.0
500.0
500.0

500.0
500.0
500.0
500.0

500.0
500.0
500.0
500.0

15.0
15.0
15.0
15.0
15.0

15.
i5.

oo

-
® ®

500.0
500.0
500.0
500.0

% Recovery

100.5
102.2

97.4
97.8

100.0
98.4
97.1
96.4

99.5
99.3
100.0
58.2

100.0
100.4
99.5
98.9

99.9
98.5
97.4
96.3

102.3
104.2
102.7
98.7
98.9

101.0
°8.7

892.8
103.9

39.0
101.1
100.0

97.5



aquatec

Parameter

Selenium

Silver

Thallium

Zinc

Petroleum

EPA Standard

Ventures

Ventures

IvVocCs

Ventures

Ventures

Vantures

Paraffin 0il

Hydrocarbons

QC Summary
ETR 26872
Fege 2z or 2

Found (ug/1)

23.12
23.76

27.02
25,23

482.20
482.66
476.80
477.27

51.90
51.82
52.04

46.72
45.02
45.78

507.71
501.30
492.99
487.55

24.8 mg/1

True (ug/1)

500.0
500.0
500.0
500.0

50.0
50.0
50.0

50.0
50.0
50.0

500.0
500.0
500.0
500.0

29.5 mg/1

% Recovery

92.5
95.0

l1o8.1
100.9

96.4
96.5
95.4
95.5

103.8
103.6
104.1

93.4
90.0
21.6

101.5
100.3
98.6
97.5

84.1



Date: 12 July 1991

(

aquatec

A Member of the Inchcape Environmentat Group
55 South Park Drve, Colchester, Vermont 05446

TEL. HI¥)ARS-1203

ANALTUHCAT REPORT

ETR No.: 26872, Project No.: 91000
Blank Identificatien: Blank DELBCO2AV for Aquatec Lab No.'s 137007,
137008, 137010,

FaX 802/655-1248

137012, 137014 and 137016.

Volatile Organic Compounds in ug/l
EPA Method 8240

benzene 5 U npethvlene chloride 1J
carbon tetrachloride 5 U chloromethane 10 U
chlorobenzene 2 U bromomethane 10 U
1,2-di¢hloroethane 5 U hromoform 5 U
1.1.1-trichloroethane 5 U bromodichloromethane 5 U
1.1l-dichleroethane 5 U dibromochloromethane 5 U
1,1.2-trichloroethane 5 U tetrachloraethene 5 U
1.1.2,.2-tetrachloroethane 5 U toluene 5 U
chloroethane 10U trichloroethene 5 U
2-chloxoethyl vinvl ether i0 U vinyl chloride 10U
chloroform 5 U acetone 37
1.1-dichloroethene 57U 2-butanone 10 g
1.2-dichloroethenes 5 U carbo isulfide 5 U
1.2-dichloropropane 5 U 2 -hexanone 10 U
trans-1,3-dichloropropene 5 U 4-methyl-2-pentancne 10 U
cis-1 . 3-dichloropropene o U styrene 5 0
ethyibenzene > U winyl acetate 10 U
total xvlenes 5 U

Summary of Surrogate Recoveries

Z Rec
1,2-dich10roethane-d¢ 87
toluene-dg a5
p-bromoefluorobenzene 100

Key to the letters used to qualify the results of the analysis:

U - The compound was analyzed for but not detected. The number is the method

specified reporting

J - An estimated value.

limit.

The mass sne

compound, but the calculatsd ceogu

reporting limit.

1t iz le2ss than the me:hod specified

~trum indicates the nyrsscmrmop AF tha
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aquatec

A Member of the Inchcape Environmental Group

95 South Park Drive, Colchester, Verment 05446
TEL. BOX655-1203 FAX BO2/655- 124K

ALYTICAL RE

CAL REBPORT.
Date: 12 July 1991

Aquatec Lab No.: 137007

ETR No.: 26872, Project No.: 91000

Sample Received On: 19 June 1991; Analyzed On: 2 July 1991

Sample Identification: ENSR Consulting and Engineering, water sample
labeled FB.

Volatile Organic Compounds in ug/l
EPA Method 8240

benzene 5U methvlene chloride 2JB
carbon tetrachloride 5.U chloromethane 10 U
chlorobenzene 5 U bromomethane 10 U
1.2-dichlogoethane 35U bromoform _ 5 U
1.1.1-trichlorpethane 5 U bromodichloromethana 5 U
l.1-dichloroethane 5 U dibyomochloromethane S U
1l,1.2-trichlorocethane 5U tetrachloroethene 5 1
1.1,2.2-tetrachloroethane 50 toluene 5 U
chloroethane 10 U trichloroethepe 5 U
2-chloroethyl vinyl ether 10 U winvl chloride 10 U
chloroform 5 U acetone 10 U
1,1-dichlerocethene S U 2-butanone 10U
1,2-dichlorcethenes 51U carbon disulfide 5U
1.2-dichloropreopane 5 1 2-hexanone 10 U
trans-1,3-dichloropropene 5 U 4-methyl-2-pentanone 10 1
cis-1,3-dichloropropene 5 U styrene 5 U
ethylbenzene 53 U vinyl acetate 10 I
total xvlenes 5 U

Summary of Surrogate Recoveries

% Rec
1,2-dichlorecethane-d, 86
toluene-dg 96
p-bromofluorohenzene 102

Key to the letters used to qualify the results of the analysis:

U - The compound was analyzed for but not detected. The number is the method
specified reportine limic

J - An estimated value. The mass spectrum indicates the presence of the

compound, but the calculated result is less than the method specified
reporting limit.

B - The compound was present in the method blank. The result reported here is
not blank corrected,
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aquatec

A Member of the inchcape Enviranmental Group

55 South Park Drive, Colchester, Vermant 05446
TEL. 802/635-1203 FAX 802/655-1248

ANATYITOGAL REPORT

Date: 12 July 1991

Aquatec Lab No.: 137008

ETR No.: 26872, Project No.: 91000

Sample Received On: 19 June 1991; Analyzed On: 2 July 1991

Sample Identification: ENSR Consulting and Engineering, water sample
labeled OW-1.

Volatile Organic Compounds in ug/1
EPA Method 8240

benzene

50 methylene chloride S U
carbon tetrachloride 5 U chloromethane 16 U
chlorabenzene 5 U bromome thane 10U
1.2-dichloroethane 51U bromoform 5 0
1.1.1-txichloroethane 2> U bromodichloromethane 5 U
1, 1-dichlorpethane 53U dibromechloyomethane 5U
1.1.2-trichloroethane 5 U tetrachloroethene 51
1.1,2,2-tetrachloroethane 53U toluene 51U
chlorcethane 16 1 trichloroethane 5
2-chloroethvl vinyl ether 10 U  winyl chloride 10 U
chloroform 5 U acetone 10 U
1.1-diehlorcethene 5 U 2-butanone 10U
1.2-dichloroethenes 53 U carbon digulfide 5 U
1.2-dichloropropane S Uu Z2-hexanone 10 U
Lrans-1.3-dichloropropene 53U 4A-methyl-2-pentancne 10 U
cis-1,3-dichloropropene 5 U styrene 5 U
ethylbenzene 5 U vinyl acetare 10 U

total xylenes 150

Summayy of Surrogate Recoveries

Z _Rec
1,2-dichloroethane-d, 85
toluene-dg 86
p-bromefluocrobenzene 103

Rey to the letrters used to gqualify the results of the analysis:

U - The compound was analyzed for but not detected. The number is the me thod
specified reporting limic

J - An estimated value. The mass spectrum indicares the presence of the
compound, but the calculated result is less than the method specified
reporting limic.

8 - The compound was present in the method blank. The result reported here is
not blank corrected.
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aquatec

A Msmber of the Inchcape Environmental Group

55 South Park Drive, Colchesler, Yermont 1544A
TEL. 802:035-1203 FAX BJ2AG5-1248

Date: 12 July 1991

Aquatec Lab No.: 137010

ETR No.: 26872, Project No.: 91000

Sample Received On: 1% June 1991; Analyzed On: 2 July 1991

Sample Identification: ENSR Consulting and Engineering, water sample
labeled OW-2,

Volatile Organic Compounds in ug/l
EPA Method 8240

benzene 5 U methylene chleoride 3 U
carbon tetrachloride 5 U chiloromethane 10 U
chlorobenzene 5y bromomethane 10 T
1,2-dichloroechane 5.U bromoform 5 U
1,1, 1-trichloroethane 5 U bromodichloromethane 2 U
1.1-dichlorcethane 5 U dibromochloromethane S U
1,1.2-trichlorcethane 507 tetrachloroethene 5 U
1.1.2.2-tetrachlorcethans 50 toluene S5 u
chloroethane 10 U trichloroethene 5 U
2-chloropethyl vinyl ether 10 U vinyl chloride 10 U
chloroform 5 U acetope 10 U
1,1-dichloroethene 50U Z2-butangne 10 U
1. 2-dichlorecethenes 5 U carbon disulfide 3 U
1l,2-dichloropropane 5 U 2 -hexanone 106 U
trans-1.3-dichloropropene 2 U 4-methyl-2-pentancne 10 U
cis-1,3-dichloropropene 5 U styrene 5 U
ethyvibenzene 504 vinv] acetste 10 U
Egtal xylenes 6

Summa of Surropate Recoverie

% _Rec
1,2—dichloroethane-d4 86
toluene-dg 95
p-bromofluorobenzene 104

Key to the letters used to qualify the results of the analysis;

U - The compound was analyzed for but not detected. The number is the me thod
specified reporting limit.

J - An estimated value. The mass spectrum indicates the presence of the

compound, but the calculated result is less than the method specified
reporting limic.

B - The compound was present in the method blank. The result reported here is
not blank corrected.
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A Member of the Inchcape Environmental Group

73 Bouth Park Drive, Colchester, Vermant (15446
TEL. 802/655-1203 FAX RU2/655-1248

NALYTIC
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Date: 12 July 1991

Aquatec Lab No.: 137012

ETR No.: 26872, Project No.: 91000

Sample Received On: 19 June 1991; Analyzed On: 2 July 1991

Sample Identification: ENSR Consulting and Engineering, water sample
labeled OW-2D.

Volatile Organic Compounds in ug/1
EPA Method 8240

benzene o U methyiene chloride 478
carbon tetrachloride S5 U chloromethane 10 u
chlorobenzene 5 U bromomethane 10 U
1,2-dichloreechane S u bromoform S U
1.1 1-trichloroethane 5 U bromodichloromethane 5 U
l.1-dichlorcethane 5 U dibromochloromethane 50
1.1,2-trichloroethane 5 U tetyachloroathene 50
1,1.2.2-tetrachloroethane 5 U toluene 5 U
chloroethane 10 U trichloronethene 2 U
2-chloroethyl vinyl ether 10 U vinyl chloride 10 U
chloroform 5U acetone 10 U
1.1-dichloroethene S Z-butanone 10 U
1.2-dichlorgethenes 5 U carbop disulfide 5 U
l1.2-dichlorepropane 5 U 2-hexanone 10 U
trans-1l.3-dichloroprapene 5 U 4-methyl -2-pentanone 10 U
¢is-1 . 3-dichloropropene 5 U styrene 5 U
ecthylbenzene 5 U vinvy]l acetate 10 U
total xvlenes 5

Summary of Surrogate Recoverieg

. % Recg
l,2-dichloroethane-d4 B85
toluene-dg 97
p-bromoflucrobenzene 106

Key to the letters used to qualify the results of the analysis:

U - The compound was analyzed for but not detected. The number is the method
specified reporting limit.

J - An estimated value. The mass spectrum indicates the presence of the

compound, but the calculated result is less than the method specified
reporting limit.

B - The compound was present in the method blapk. The result reported here is
not blank corrected.
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A Member of the Inchcapa Environmantal Group

55 South Park Drive, Colchester, Vermont 05446
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REPORT

Date: 12 July 1991

Aquatec Lab No.: 137014

ETR No.: 26872, Project No.: 91000

Sample Received On: 19 June 1991; Analyzed On: 2 July 1991

Sample Identification: ENSR Consulting and Engineering, water sample
labeled OW-3,

Valatile Organic Compounds in ug/1
EPA Method 8240

benzene 5 U methylepe chloride 1JB
carbon tetrachloride 50 chloromethane 10U
chlorobenzene 50 bromomethane 10 U
1,2-dichloroethane 2 U bromoform 5 U
1.1 .1-trichlgrecethane S U bromgdichloromethane 51
1,1-dichlorpethane 50U dibromochlorompethane 50
1.1.2-trichloroethane S U tecrachloroethene 5 U
1.1.2 2-tetrachlorcethane 5 U toluene 5 U
chlorcethane 10 U ttichlorcethens 2 U
2-chlioroethyl vinvl ether 10 U viny] chloride 16U
chloroform 5 U acetone 2.J8
1,1-dichloroethene 51U 2-butanone 10 U
1.2-dichloroethenes 5. U carbon disulfide 5 U
1.,2-dichloropropane 5 U 2-hexanone 10 U
trans-1,3-dichloropropene 3 U 4-methyl-2-pentancne 10 U
cis-1.3-dichloropropene 5 U styrene 5 U
ethvlbenzene 5 U vinyl acetate 10 U
total wvlenes 5. U

Summary of Surrogate Recoveries

% Rec
1,2-dichloroethane-d, 84
toluene-dg 94
p-bromofluocrobenzene 100

Key to the letters used to qualify the results of the analysis:

U - The compound was analyzed for but not detected. The number is the method
specified reporting limit,

J - An estimated value. The mass spectrum indicates the presence of the
compound, but the calculated result is less than the method specified
reporting limit.

B - The compound was present in the method blank. The result reperted here is
not blank corrected.




A Member of the Inchcape Environmeantal Graup

Date: 12 July 1991

Aquatec Lab No.: 137016
ETR No.:
Sample Received On:
Sample Identification:

26872, Project No.:
19 June 1991; Analyzed On:

(

aquatec

20 Sauth Park Drive. Colchester, Vermont 054446
TEL. 802/655-1203 FAX 802/655-1248

SANALCYRICAL REFORT

91000

labeled TB.

2 July 1991
ENSR Consulting and Engineering, water sample

Volatile Organic Compounds in ug/1
EPA Method 8240

benzene 5 U methylene chloride 2IB
catbon tetrachloride 5 U chloromethane 10 U
chlorobenzene 5 U bromomethane 10 U
1.2-dichloroethane 5 U bromoform S5 U
1.1,1-trichloroethane 3> U bromodichloromethane 54U
l,1-dichloroethane 5 U dibromochloromethane 5 U
1,1, 2-trichloycethane 5U tetrachloroethene 5 U
1,1.2.2-tecrachlorocethane 5 U toluane 5 U
chloroethane 10 U trichloroethene 2 U
2-chlorcethyl vinvyl ether 10 U vinv]l chloride 10 U
chloroform 5 U agetone 2JB
l,l1-dichloroethene 5 U 2-butanone 10 U
1, 2-dichloroethenes 50U carbon disulfide 5 U
1l,2-dichloropropane 5 U 2-hexanone 10 U
trans-1.3-dichloropropene S5 u 4-methv]-2-pentancone 100
cis-1 3-dichloropropene 50 styrene 5 U
ethylbenzene 5 00 vinyl acetate 10 U
total xylenes 5 U

Summaxy of Surrogate Recoveries

% _Rec
1,2-dichloroethane-d, 83
toluene-dg a6
pP-bromeflucrobenzene 100

Key to the letters used to qualify the results of the analysis;

U - The compound was analyzed for but not detected.

The number is the method

specified reporting limit.

An estimated value.

The mass spectrum indicates the presence of the

compound, but the calculated result is less than the method specified

reporting limit

B -

not blank corrected.

The compound was present in the method blank.

The result reported here is
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CONTINUING CALIBRATION CHECK

CASE NO: REGION: __ CALIBRATION DATE: 7/2/91
C8m¥ggg¥ouﬁ EiEEEA%§§$QID DELOSOAHY
c : : -
INSTRUMENT 1D OWED INITIAL CALIBRATION DATE: 7/2/91
MINIMUM RF_FOR SPCC IS 0. 200 #% MAXTMUM YD FOR CCC IS 25% =
SPECIAL CASBE L ImTT 5 U, og ++ SFECIAL CASE LIMIT 1S *27 +
N, COMPOUND RF(I)// RF(Di// %D
1  BROMOCHLOROME THANE 1.000 1.000 0. 000
2 CHLOROMETHANE 1.005 1.072 ~5. 648 ==
3 BROMOMETHANE 0.981 1.212 -23 600
4 VINYL CHLORIDE 1.091 1,159 ~6. 169 =
5 CHLOROETHANE 0. 623 0. 455 ~5. 212
-~ &._ METHYLENE CHLORIDE 1.197  1.270 ~6. 047
7~ ACETONE 1.288 1.280 Q. &37
3 ACROLEIN 0.153 0. 140 8. 587
9 ACRYLONITRILE 0.388 0. 348 5. 3469
10 CARBON DISULFIDE 3.068 2.984 2. 659
11  TRICHLOROFLUORGMETHANE 1.665 1.719 -3. 239
12 1, 1~-DICHLOROETHENE 0.978 0. 983 ~Q. 476 4
13 1, 4-DIFLUOROBENZENE 1.000 1.000 Q. 000
14 1, 1-DICHL OROETHANE 2.097 2.082 Q.71&6 #»
15 TETRAHYDROFURAN 0.152 0. 145 4. 474
1o 1.2-DICHLODROETHENE (TQTAL) 1. 144 1 178 ~1. 184
17 CHLOROFORM 2.412 2310 0.061 =
1€ 1. 2-DICHLOROETHANE 1.920 1. 984 -3. 349
19 1, 2-DICHLOROETHANE-DA 1,27y 1314 ~3. 104
20 2-BUTANONE 0.254 0. 248 2. 410
21 FREON TF Q. 405 0. 410 -1. 300
22 1,1, 1-TRICHLOROETHANE 0.41& 0.413 0.731
23 CARBON TETRACHLORIDE 0. 447 0. 431 3. 490
24 VINYL ACETATE Q. 632 0. 405 4. 334
25 BROMODICHI DROME THANE 0.484 0. 481 0. 622
26 1, 2~DICHLOROPROFANE 0.339 0,332 1.824 =
27 C€1S-1, 3-DICHLOROPROPENE 0.502 0. 382 3. 936
28 TRICHLOROETHENE 0.398 0. 409 -2. £29
22 DIBROMOCHLORBME THANE 0.512 0. 5i4 ~-0. 794
30 METHYLCYCLOHEXANE 0.149 0. 149 -0. 292
31 1,1, 2-TRICHLOROETHANE Q.332 Q. 351 -2. 819
32 BENZEME 0.749 0. 747 0. 395
32 TRANS-1, 3-DICHLORGPROPENE O 451 Q. 411 2. 408
24 2-CHLOROETHYLVINYLETHER 0. 212 0.207 2. 184
35 BROMOFGRM Q.484 Q. 477 1.508 ++
2& CHLDOROBENZENE-DS 1.000  1.0Q00 0. 000
g? A~METHYL-2-PENTANONE 0. 845 0. 825 2. 195
28 Z2-HEXANONE 0.828 0. 800 3. 350
3% 5;1.2.2—TETR§CHLDRDETHANE 0. 777 Q. 752 3. 236 #a
43 TETRACHLOROETRENEC 0.536 0.559 ~4. 247
41 BUTYL ACETATE 0.254 0. 340 3. 869
42  TOLUENE-DS 1.077 {.100 -2. 124
33 TOLUENE 0.4674 0. &71 0. 444 &
44 CHLOROBENZEN 1.615  1.027 -1.200 =x
45  ETHYLBENZENE Q. 446 0. 444 ~0. 185 =
45  EROMOFLUCROBENZENE 0.8469 0O 587 ~-2. 002
47 STYRENE 1.01i 1,004 ~1. 229
42 H-XYLERE 9.4£24 0. &23 -0, 654
47 O~ &% P-XYLENE o Se8 0. 579 ~1. 88646
3% GO-DICHLOROBENTENE 2.952 0 947 0. 591
1 CYCLOPENTANE 9.760 0. 735 3. 295
52 XYLENE (TOTAL: S.£23 D &2B ~0, &54
23 2-PROPANMAL TOTES = 3. 575

Check standard response factors for the 8240 analysis of Aquatec Lab No.'s 137007,
137008, 137010, 137012, 137014, 137016 and Blank DELBOQZAV.
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aquatec

A Member of the Inchcape Environmenial Group
53 South Park Drive. Colchoster, Vermont (5448
TEL. BU2'655-1203 FAX 802/655-1248

EPORT

Date: 22 July 1991

ETR No.: 26872, Project No.: 91000

Blank Identification: Blank AB0620718 for Aquatec Lab No,'s 137007, 137008 and
137010.

Base/Neutral Extractable Semivolatile Organic Compounds in ug/1
EPA Method B270

acenaphthene 10 U benzyl butviphthalate 10 U
1.2.4-trichlorochenzene 10 U di-n-butyl phthalate 10 U
hexachlorobenzene ou di-n-pctyl phthalate 10U
hexachlorgethane 10U diethyl phthalate 16 1
bis (2-chlorecethyl) ether 10 U dimechyl phthalate 10U
2-chlorgnaphthalene 10 U benzo{a)anthracene 10 U
1.2-dichlorcbenzene 10 U benzo{a)pyrene io0Uu
1,3-dichlorobenzene 10 U benzo(b)fluoranthene 10 U
l.4-dichlorobenzene 10 U benzo(k)fluoranthene 10U
3.3"-dichlorobenzidine 20 U chrysene 10 U
2,.4-dinfitrotociuene 10 U acenaphthylene 10 U
2. 6-dinitrotoluene 10 U anthracene 10 U
flusranthepe 10 U benzel{ghilpervlene 10 U
4-chloropheny! phenyl ether 10 U fluorene 10 U
4-bromophenyl phenvl ether 10 U phenanthrene 10 u
bis (2-chloroiscpropvl) ether 10 U dibenzo{ah)anthracene 10 U
bis (2-chloroethoxvimethane 1au indenc(l,2, 3-cdipyrene 13 U
hexachloreobutadiene 10 U pYrene 10U
hexachlorecyelopentadiene 10 U benzyl alcohol i0 U
isophorone 10 U 4-chloroaniline 10 U
naphthalene 10 U dibenzofuran 190 U
nitrobenzene 10 U 2-methylnaphthalene 00
N-nitrosodiphenvlamine+ 10 U 2-nitroaniline 50 U
N-nitrosodipropvlamine 10U d-nitroaniline 50 U
bis (2-ethylhexyl) phthalate 10 U 4-nitroaniline 50 U

Key to the letters used to qualify the results of the analysis:

U - The compound was analyzed for but not detected. The number is the method
specified reporting limit.

J - An estimated value. The mass spectrum indicates the presence of the

compound, but the calculated result is less than the method specified
reporting limic,

+ Cannot be separated from diphenylamine.
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aquatec

A Member of the Inchcape Environmental Group

S5 Bouth Park Drive, Colchester, Vermant 05446
TEL. 502:655-1203 TAX HI2ih55 1248

ANALYZTCALSREPO

Date: 22 July 1991

ETR No.: 26872, Project No.: 91000

Blank Identification: Blank AB0620718 for Agquatec Lab No.'s 137007, 137008 and
137010.

Acid Extractable Semivolatile Organic Compounds in ug/l
EPA Method 8270

2.4.6-trichlorophencl 10 U
p-chloro-m-cresol 10 U
2-chlorophencl 10 U
2.4-dichlorophensl 10 U
2,4-dimerhyvlphencl 10 U
2-nicrophencl 10 U
4-nitrophenol 56 U
2. 4-dinitrophenscl 50 U
4. 6-dinitro-2-methylphenci 50 U
pentachlorophencl 50 U
phenol 10U
benzoic acid 50U
2-methyvlphencl 10 U
4-methylphenol 10 0
2,4 5-rrichlorophenol 50 U

Summary of Surregate Recoveries

%_Rec % _Rec
2-fluorophenecl 23 nitrobenzene-dg 67
phencl-dg 38 2-fluorobiphenyl 75
2,4,6-tribromophenol 60 terphenyl-dy, 86

Key to the letters used to qualily the results of the analysis:

U - The compound was analyzed for but nor detected. The number is the method
specified reporting limit.

J - An estimared value. The mass spectrum indicates the presence of the
compound, but the calculated result is less than the method specified
reporting limit.
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aquatec

A Member of the Inchcape Environmantai Group

55 South Park Drve, Colchester, Vetmont 05446
TFL. H02/A55-1203 FAX BO2/653-1248

Date: 22 July 1991

Aquatec Lab No.: 137007

ETR No.: 26872, Project No.: 91000

Sample Received On: 06/19/91: Extracted On: 06/20/91; Analyzed On: 07/17/91

Semple Idencification: ENSR Consulting and Engineering, water sample labeled
FB.

Base/Neutral Extractable Semivolatile Organic Compounds in ug/l
EPA Method 8270

acenaphthene 10 U benzyl butvlphthalate 10 U
1.2.4-trichlorobenzene 10 U di-n-butyl phthalate 10U
hexachlorobenzene 10U di-n-octyl phthalate 10 U
hexachloroethane : 10 U diechyl phthalate 10 U
bis (Z2-chloreethyl) ether 10 U dimgthyl phthalate 10 U
2-chloronaphthalene 1o u benzo(a)anthracene 10 U
l.2-dichlorobenzene 10 U benzeo{a)pyrene 10 U
1,3-dichlorcbenzene 10 U benzo(b)fluoragthene 10U
1, 4-dichlorobenzene 10 U benzo(k)fluoranthene 10 U
3,3'-diehlorobenzidine 20 U chrysene 10 U
2,4-dinitrotoluene 10 U acenaphthvlene 10U
2, 6-dinitrotoluensa 10 U anthracene 10 U
fluoranthene 10 U benzo(ghijperylene 10U
4-chlorephenyl phenyl ether i0 U fluorene 10 U
4-bromophenyl phenvl ether 10 U phepanthrene 10 U
bis (2-chloroisopropyl) ether 10 U dibenzo(ah)anthracene 10 U
his (2-chloroethoxy)methane 10 U indeno(1l .2 3-cd)pyrene 10 U
hexachlorobutadiene 10 U pyvrena 10 U
hexachlorocyclopentadiene 10 U benzvl alcohol 10 U
isophorone 10 U 4-chlorecaniline 10U
naphrhalene 10 U dibenzofuran 10U
nicrebenzene 10 U 2-methylnaphthalene 10 U
N-nitrosodiphenvlamine+ 10 U 2-nitroaniline 50 1
N-nitrosodipropyvlamine 10 ¥ 3-nitroaniline 5 U
bis (2-ethylhexyl) phthalate 10 U 4-nitroaniline 50 U

Key te the letters used to qualify the results of the analysis:

U - The compound was analyzed for but not detected. The number is the methad
specified reporting limic.

J - An estimated value. The mass spectrum indicaces the nrercnce of tha
compound, but the calculated result is less than thie wethod specufied

reporting limit,

B - The compound was presents in rhe method blank. The result reported here
is not blank corrected.

+ Cannot be separated from diphenylapine.
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aquatec

A Member of the Inchcape Environmental Group
35 South Mark Drive. Uolchester, Vermont 05446
TEL. HIZ/655-1203  FAX 802/655-1248

22 July 1991

¢ Lab No.: 137007
26872, Project No.: U
Received On: 06/19,/91;
ldentification;

FB.
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AL REPORT.

Extracted On: 06/20/01: Analyzed On: 07/17/91
ENSR Consulting and Engineering, water sample labeled

Acid Extractable Semivolatile Organic Compounds in ug/l
EPA Method 8270
2.4.6-trichlorophencl 10 U
p-chloro-m-cresol 19 U
2-chlorophenol 10U
2.,4-dichlearophencl 10 U
2.4-dimerthylphenol 10U
2-nitrophencl 10 U
4-nitrophenol 50 U
2.4-dinitrophenal 50 U
4. 6-dinitro-2-methvlphenol 50 U
pentachlorophenal 50_U
phencl 19 U
benzoic acid 50 U
2-methylphencol 10 U
4-methylphenol 10 4
2.4.5-trichlorophenal 50 U
Summary of Surrogate Recoveries
% Reg Z Rec
2-flucrophenol 54 nitrobenzene-dg 70
phenol-dg 40 2-fluorcbiphenyl 80
2,4,6-tribromophenol &7 terphenyl-d), 87

Key to the letters used to qualify the results of the analysis:

U - The compound was analyzed for but not detected.

J -

B -

specified reporting limir.

An estimated value.

The number is the method

The mass spectrum indicates the presence of the

cempound, but the calculatad reenlt is lase than rhr gethad soecifiled

rencrring 1irmic,

The compound was presents in the method blank.

1s not blank corrected.

The result reported here
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aquatec

A Mamber of the inchcape Environmental Group

55 South Park Drive, Colchester, Vermont 05446
TEL. #0632 12003 FAX 802/655-1248

Date: 22 July 1991

Aquatec Lab No.: 137008

ETR No.: 26872, Project No.: 91000

Sample Received On: 06/19/91: Extracted On: 06/20/91; Analyzed On: 07/17/91

Sample Identification: ENSR Consulting and Engineering, water sample labeled
oWw-1.

Base/Neutral Extractable Semivolatile Organic Compounds in ug/l
EPA Method 8270

acenaphthene 10U benzyl butylphthalate 10 U
1.2, 4-txjchlorobenzene 10 U di-n-butyl phthalate 10 U
hexachlorobenzene 10 U di-n-octy) phthalate 10 U
hexachlorpoethane 10 U diethyl phthalate 10 U
bis (2-chloroethvl) ether 10 U dimethyl phthalate 10 U
2-chloronaphthalene 10y benzo(a)anthracene 10 U
l1.2-dichlorohenzene 10 U henzo{a)pyrene 10 U
1.3-dichlorgbenzene 10 U benzo(b) fluoranthene 10 U
Ll 4-dichlorebenzene 10 U benzo(k) flucranthene 10 U
3.3'-dichlorcbenzidine 20 U chrysene 10U
2. 4-dinitrotoluene 10 J acenaphthvlene 10 U
2.6-dinitrotoluene 10U anthracene 10 U
fluoranthene 10 U benzo{ghi)perylene 10 U
4-chlorophenyl phenvl ether 10 U fluorene 10 U
4-bromophenyl phenyl ethar 10 U phenanthrene 10 U
bis (2-chloroisopropyl) arhar 10 1 dibenzo(ahYanthracene 10 U
bis (2-chloroethoxv)imethane 10 U indene(1.2 3 cd)pyrene 10 U
hexachlorobutadienes 10 U LYrene 10 U
hexachlorocyclopentadiene 10 U henzvl alcohol 10 U
isophorone 10 U 4-chloroaniline 10 U
naphthalepe 6.J dibenzofuran 10 1
nitrobengene 10U 2-methylnaphthalene 10 U
N-nitrogsodiphenvliamine+ 10 U Z-nitroanilipe 50 U
N-nitrosodipropvlamine 10 U J-nitroaniline 50 U
bis (2-ethyihexvl) phthalate 10U 4-nitroaniline 50 U

Key to the letters used to qualify the results of the analysis:

U - The compound was analyzed for but not detected. The number is the method
specified reporting limit.

J - An estimated value. The mass spentrim indicates rthe cwrermss af she

compound, but the caleul=*ed result is less than tha method specified
reporting limit.

B - The compound was presents in the method blank. The result reported here
is not blank corrected.

+ Cannot be separated from diphenylamine .
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E

Date: 22 July 1991

Aquatec Lab No.: 137008

ETR No.: 26872, Project No.: 91000

Sample Received On: 06/19/91; Extracted On: 06/20/91; Analyzed On: 07/17/91

Sample Identification: ENSR Consulting and Engineering, water sample labeled
OW-1.

Acld Extractable Semivolatile Organic Compounds in ug/1
EPA Method 8270

2.4.6-trichlorophenal 10 U
p-chlore-m-cresol 10 U
2-chlorophenol 10 U
2.4-dichlorophensl 10 U
2.4-direthylphencl 10 U
2-nitrophenal 10 U
4-pitrophenol 50 U
2. 4-dinitrophenol 50 U
4. 6-dinitro-2-methvlphenol SC U
pentachliorophenol 5O U
phenol 10 Uy
benzoic acid S0 U
2-methylphenol 10 U
4-methylphencl 10U
2.4, 5-trichlorophensl 50 U

Summary of Surrogate Recoveries

% Rec %Z Rec
2-fluorophenol 54 nitrobenzene-ds 68
phenol-dg 46 2-fluorobiphenyl 75
2,4, 6-ctribromophenol 77 terphenyl-dq, 83

Key to the letters used teo qualify the results of the analysis:

U - The compound was analyzed for but not detected. The number is the method
specified reporting limit,

J - An estimated value. The mass spectrum indicates the presence of the
compound, but the calculated result is less than rhe methnd specified
reporting limit,

B - The compound was presents in the method blank. The result reported here
is not blank corrected.
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A Mamber of the Inchcape Environmental Grouo

55 South Park Drive, Culchester, Vermont 05446
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ARRYVITCAL REDO RE

Date: 22 July 1991

Aguatec Lab No.: 137010

ETR No.: 26872, Project No.: 91000

Sample Received On: 06/19/91; Extracted On: 06/20/91; Analyzed On: 07/17/91

Sample Identification: ENSR Consulting and Engineering, water sample labeled
ow-2.

Base/Neutral Extractable Semivolatile Organic Compounds in ug/l
EPA Method 8270

acenaphthene 10 U benzyl hutviphthalate 10 U
1.2 4-rrichlorobenzene 10 U di-n-buryl phthalate 10 U
hexachlorobenzene 10 U di-n-ocry] phthalate 10 U
hexachlorcethane 10 U diethvl phthalate 10 U
bils (2-chloroerhvl) ether 10 U dimethyl phthalate 10U
2-chloronaphthalene 10 U benzgo{alanthracene 10U
L.2-dichlorobenzene 10 U benzo(alpyrene 1010
l.3-dichlorobenzene 10U benzo(b) fluoranthepe 10 U
1l 4-dichlorebengene 10 U benzo (k) fluoranthene 10 U
3.3’ -dichlorobenzidine 201 chrysene 10 U
2.4-dinitrotoluene 10 U acenaphthylene 10 u
2. 6-dinitrotoluene 10 1 anthracene 10 U
fluoranthene 10 U benzo{ghi)perviene 10 U
4-chlorophenyl phenvl erher 10 U flucrene 10 U
A-bromophenv]l phenvl ether 10 U phenanthrene 10 ©
bis (Z2-chlorcisopropyl} ether 10 U dibenzo(ah)anthracene 10 U
bis (2-chlorocethoxy)methane 10 U indeno(1.2 3-cd)pvrene 10 U
hexachlorocbutadiene 10 U pP¥rene 10
hexachloroeyclopentadiene 10 U benzyl alecohol 10 U
isophorone 10 U S-chloroaniline . 10 U
naphthalene 47 dibenzofuran 10 U
nitrobenzene 10 U Z2-methylnaphthalene 35

N-nityrosodiphenylamine+ 10 U 2-nitrpoaniline 50 U
N-nitrosodipropylamine 10 U 3-nitroaniline S0 U
bis (2-ethyihexv]) phthalate 10 U 4-nitroanilipe sQ u

Key to the letters used to qualify the results of the analysis:

U - The compound was analyzed for but not detected. The number is the method
specified reporting limit.

J - An estimated value. The mass snmanrrum indicsra« the pracance cf thz
compeund, but the caleulated result is less than the method specificd

reporting limit.

B - The compound was presents in rhe method blank, The result reported here
is not blank correcred,

+ Cannot be separated from diphenylamine,
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Date: 22 July 1991

Aquatec Lab No,: 137010

ETR No.: 26872, Project No.: 91000

Sample Received On: 06/19/91: Extracted On: 06/20/91; Analyzed On: 07/17/91

Sample Identification: ENSR Consulting and Engineering, water sample labeled
ow-2,

Acid Extractable Semivolatile Organic Compounds in ug/l
EPA Method 8270

2.4, 6-ctrichlorophensl 10 U0
p-chleoro-m-cresol 10 U
2-chlorophenol 10 U
2.4-dichlorophenol 10 U
2. 4-dimethylphencl 10 U
2-nitrophenol 10 U
4-nitrophenol 50 U
2 4-dinitrophenol 50 U
4,6-dinjitro-2-merhylphenol 58 U
pentachlorophenol 50 U
phenol 10 U
benzoic acid 50 U
2-methylphenol 10 U
4-methylphenel 10 Uy
2.4,5-trichlorophencl 50 1

Summary of Surrogate Recoveries

%_Rec % Rec
Z-fluorophenol 47 nitrobenzene-dsg 66
phencl -dg 37 2-fluorobiphenyl 75
2,4,6-cribromophenol 73 terphenyl-dj, 32

Key to the letters used to qualify the results of the analysis:

U - The compound was analyzed for but not detected. The number is the method
specified reporting limit.

J - An estimated value. The mass spectrum indicates the presence of the
compound, but the calculated resulr i< lacs rhae the mothsd spaciFi-g
reporting limirt

B - The compound was presents in the method blank. The result reported here
is not blank corrected.




INITIAL CALIBRATION DATA

CASE ND: REGION: INSTRUMENT 1D: 5100a
CONTRACTOR: AQUATEC CALITCRATION DATE: 07,/08/%1
CONTRACT NO:
MINIMUM RF EDR SPCC 18 0. 030 »e HAXIMUM ZRED FOR CCC IS J0% #
SPECIAL CASE LIAIT IS5 0. Q00 ++ SPECIAL CASE LIMIT IS 40% +
LABORATORY ID: ) AMEO2CDS AMEQQOTS AME 1 5008
AHDOSOLES  AMELZ0EBS
L] s uloh AT,/ AFy mr f m:/ qF . MR
1 1.4~DICHLOROBENIENE=DA 1.000 1,000 . 209 1 000 1 NHQO 1, 00D
2 N-NITROSODIMETHYLAMINE 0. 850 0. B40 €. B4% v, @83 0. 774 O 841
3 2-FLUDRDPHEMNDL 1.974 1,983 2. 033 2.03% 1.6073 1. 944
4 PHEMNOL-DS 2. 783 2,477 2. 759 2. 718 2390 2. 645
3 PHENOL 3. 400 3. 244 2,295 2.208 2, 693 2.172
& ANTLINE 3.879 3. &58 3. 631 3.595 2. 723 3. 499
7 HIB(I-CHLORCETHYL JETHER 2. 528 2, 386 2 427 2, 42% 2. 690 2. 471
8 2-CHLOROPHEMOL 2. 343 2. 332 2.441 2. 390 2.07% 2. 3la
? 1, 3I=DICHLORODENZENE 2.207 1 594 2.027 1.540 1. 437 1. 951
10 NAPHTHALENE~DS 1.000 1.000 1.000 1. 000 1,000 1. 000
11 1, 4~DICHLORORENZENE 2. 366 2.075 2.050 1. 984 1, &74 2. 032
13 BENIYL ALCOHODL 1.314 1. 473 1. 493 1. 420 1.248 1.382
12 1, 2=RICHLORDODENZENE 2. 200 1.941 2.010 1. 854 1409 1, 933
t4 I-METHYLPHENOL 2.171 2,197 2. 119 2.009 i. 720 2. 049
13 BIS(2-CHLORDISOPROPYL)ETHER 1. &%& 3 402 3. 473 3. 2684 2. 941 3. 3%%
1& A~-METHYLPHEMOL, 2,198 2,327 2,183 2,039 1. 784 2. 098
17 N-NITROUSO-DI-N-PROPYLAMINE 1,938 1. 918 1.977 1.B84 1. 34% 1.B8%3
18 HEXACHLORDE THANME 1. 043 0,943 0. 993 0. 953 0, 782 O, 750
19 MNITRODENZIENE-DS 0. 487 0. 448 0. 674 Q. 666 O. 391 O. 437
20 NITROBENIENE 0.730 0. &49 0.681 0.&30 0. 378 0. 662
21 ISUPHORONE 1.346 1,342 1.348 1.348 1. 1146 |, 304
22 2=-HITROPHENOL 0.322 0.334 0.334 0. 344 0.2307 0.333
23 2: 4-DIMETHYLPHENDL 0.713 0.490 0, 715 0, 487 0. &407 O, 483
24 BENIOIC ACID 0. 000 0,262 0.313 0. 344 0. 298 0. JR9
2% BIS(I-CHLORGETHOXYIMETHANE 0, 834 0. 7H7 0.783 0. 748 0. 604 0. 772
26 2. 4-DICHLOROFPHENDL C. 441 0,832 0. 443 0, 433 0. 3a3 0, 423
27 1, 2; 4~TRICHLORDBENZENE O, 444 O, 394 0.388 0.378 0.217 0, 303
28 ACENAPHTHENE-D10 1,000 1,000 1,000 1.000 1.000 1.000
29 NAPHTHALENE 1.773 1L 4H3 1,475 |, 4086 |, 1584 1, 439
30 4-CHLORDANILINE 0. 201 0.337 0.3%21 0, 324 0. 442 0, 307
31 HEXACHLORDBUTAD!EME 0. 250 0. 227 0.221 0. 214 0. 184 0,221
32 4-CHLORD-3-METHYLPHENDL 0. 387 0.43% 0.5630 0. 418 O, 507 0. 3FS
33 2-METHYLNAPHTHALENE 1.Cad 0.%21 ©.892 0, 042 0. 584 0. BBO
34 HEXACHLORUCYCLOPENTADIENE 0. 517 0. 522 0.933 0. 511 0. 310 0. %19
35 2. 4, &~TRICHLOROFHENDL 0.998 0. 887 0. 422 0. 393 0. %&4 0, 593
36 2. 4, 3~TRICHLOROPHENDL Q.000 0. 5479 0. 62% 0. 580 0. 3% 0. 503
37 I-FLUORON IPHENYL 2347 1911 2,014 1. 799 1.482 . 959
38 2-CHLORONAPHTHALENE 2.12% 1. 610 1.935 1. 483 1. 388 | 809
37 2-NITROANIL [ME 0.000 0, 722 0.712 O. 702 0. 659 0. a99
40 DIMETHYLPHTHALATE 2.007 2,087 1.973 £.941 1.734 |, 582
41 ACENAPHTHYLENE 3.283 2,724 2,722 2.517 2. 231 2. 691
42 2, 6=DINITROTOLUENE 0. 417 0Q.4286 0. 426 0. 399 Q. 353 0. 309
43 3-NITROANILIME 0.000 0. 513 0. 483 0. 310 0. 453 O 49
44 PHENANTHRENE-D10 1.000 1, 000 1.000 1.000 1,000 1. 00O
43 ACENAPHTHENE 2,303 1.902 1.921 1.773 1,579 1.894
45 2, 4~DINITROFPHENDL 0.000 0.5331 0.2%92 0.32a 0. 31% 0. 313
47 4-NITROPHENOL 0. 00C 0. 3%9 0. 363 0. 399 0. 37% 0. 704
48 'DIBENZOFURAN 2769 2,487 2. 41E 2. 294 2.04% 2. 394
49 2, 4-DINITROTOLUENE 0. 227 0.478 ©.433 0, 530 0. %81 0. 514
30 DIETHYLPHTHALATE 2.119 2.295 2.102 2. 084 1.83% 2 087
31 4-CHLOROPHENYL-PHENYLETHER 0. BB& 0, 737 0. 704 0. 631 0. 572 0. 714
32 FLUOREME 4. 130 1.B9% 1. 711 1.418 1,445 1 742
93 A-NITROANIL INE 0.000 0,469 0.414 0. 435 0, 442 0. 430
34 4, 5-DINITRO-Z-METHYLPHENOL 0. 000 0. 501 0. 201 0.204 0. 184 0. 198
33 N-NITRDSODIPHENYLAMINE 0. 4623 0. 334 0.373 0. 342 0, 449 O 348
S5& 2.4, &=TRIBROMOPHENDL 0.204 0.272 0.29% 0.274 0. 237 0. 248
$7 4-BROMOPHENYL-PHENYLETHER 0.387 0.236 0.244 0. 224 0. 190 Q, 236
58 HEXACHLOROBENZEME 0.343 0,290 0. 2B% 0.273 0.233 0. 290
59 PENTACHLOROPHENOL 0.000 0.191 0. 187 0. 188 0.172 Q. 184
&0 CHRYSENE-DIZ 1.000 1.000 1.000 1.600 1,000 1. 000
&1 PHENANTHRENE 1,981 1.319 1.31% | 290 1,074 1.302
&2 ANTHRACENE 1,275 1.341 1. 346 1.249 1.073 1,317
63 DI-N-BUTYLPHTHALATE 1.83%7 1,792 1. 766 1. &E1 1. 970 1, 730
&4 FLUDRANTHENE 1.3%7 1,297 1.279 1.114 1. 124 1. 234
A MENZIDING 0 a0l o g
&4 PYRENE S.A19 2.39% 2 494 2,547 2 004 2. a10
&7 TERFHENYL-D14 1. 632 1, 383 1, 449 1. 30% 1. 121 1, Ang
&8 PERVLENE-D1R 1,000 1.CO0 1. 000 1.000 1,000 1. Q0O
&9 BUTYLBENZIYLPHTHALATE 1.092 1,404 1.333 1,318 | 2328 1,374
70 3. 3’'-DICHLORCBENZ IDINE 0.3B2 0. 444 0 441 0. 3B2 O, 414 0. 417
71 BENI{A)ANTHRACENE 2.147 2. 081 2. 097 1.934 1.813 1. 999
72 DIS(2Z-ETHYLHEXYL)PHTHALATE 2. 017 1. E89 2.023 1. 789 i 739 1. 892
73 CHRYSENE 2. 206 2,050 2.023 1. 833 1.&93 1. 745
74 DI-M-OCTYLPHTHALATE 3,267 2.624 3 272 3.174 2. 593 3. 044
73 BENID(EIFLLUORANTHENE 2108 2,026 2. 162 2,177 1. 794 2 041
7& BENIO(K)FLUDRANTHENE | 2.017 1.3046 1. B18 1 442 1. 284 1. 450
77 BENZO(AIPYREME 1.B&7 1,768 t. 860 1.813 1.558 1, 774
"9 INDEMNQ{1, 2, 3-CDIPYRENE 2.098 2.135 2. 2461 2,145 1.828 2 g94
7% DIDENI (A, H)ANTHRACENE 1.&03 1. 593 (. 759 1. 412 1. 342 1. 387
80 BENZD(G. H. 13PERYLENE 1.716 1. 844 1,928 1.834 | %54 1. 770
81 PYRIDINE 3.019 X924 2. 900 2. 808 2. 473 2. 5%
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CONTINUING CALIBRATION CHECK

GASE NO: ______ REGION:

——

CALIBRATION DATE: 07/14/91

.; CONTRACTOR: AGUATEC . TIME: 23:9%
© CONTRACT ND: _ LABQRATORY ID: AMEDYOAABS
INSTRUMENT I[D: S1C0A INITIAL GCALIBRATION DATE: C7/08/91
HINIMUM RF FOR SPCC IS 0, 050 #» MAXIMUM %D FOR CCC IS 29% «
SPECIAL CASE LIMIT IS 0, 000 ++ SPECIAL CASE JIMIT 15 222 +
NO. COMPOUND RF(I; RF(U:/ %D
O D WP PPN RS POV« 1 B LT a. yuo
& N~NITROSODIFZTHYLAMINE 3. 831 0, a7® -4. 049
! 3 2-~FLUDROPHEMOL 1. 946 1. A3Z1 &, 420
4 PHENOL-DS 2. 843 2 442 7. s21
5 PHENDOL 3173 2.201 -0. 871 #
& ANILINE 2, 499 < A-T-1 ] =1. 734 K
7 B18(2-CHLOROETHYL }ETHER 2. 491 2 453 1. 119
8 2-CHLOROPHENDL 2.3t6 2,148 &. 547 :
) 9 1, I~DICHLORDDENZENE LL9&l 2.209 -—12. 411
"% 10 NAPHTHALENE-DS 1.000 1, 000 0. 000
11 1, 4~DICHLOROPENZENE 2.032  2.233F 10,917 « -
12 BENIYL ALCOHOL' 1,382 1.284 ~Q. 149 :
13 1/ 2-DICHLORODENIENE 1.933% 2,149 -11_10%
14  Z=METHYLPHEMOL 2.04% 2,443 =159 303
13 BIS{2-CHLOROISOPROPYLIETHER 3.3%% 3. 280 ~0. 620
16 4—PETHYLPHENDL 2.098 2 482 =18 323
17 N=NITROSG-DI-M-PROPYLAMINE 1. @%3 1,903 -2.8%0 s«
1B  HEXACHLORUE THANE 0.930  1.024 . ~7 786
* 1% NITROBENZENE-D3 0. &37 0 472 -2, 230
i @0 NITROBENIENE Q. 682 0, 497 -3, 337
21 I1S0PHDROME {.304 1. 342 -2.913
22  Z-NITROPHENDL Q0,333 0. 307 7.&73 #
23 2/ 4-DIMETHYLPHENDL Q. 482 0. 644 3. 390
24 BENZOIC ACID 0.329 0.388 =17 80t
© 23 BISII~CHLORDETHOXYIMETHANE O.772 0.B10 -5 026
' 2& 2, 4-DICHLOROFHENOL 0.423 0. 411 2.925 - #
" 27 1.2, 4=TRICH_OROBENZENE 3. 383 O 422 -3 739
8  ACENAPHTHENE-D10 . 000 1. 000 . 000G
27 NAPHTHALENE 1.43% 1 39y -2, 810
30 4-CHLORDAMILINE 0. 309 ©. 492 3. 344
31  HEXACHLORODUTADIENE 0.221 0.348 -11.977 =
32 4-CHLORO-3-METHYLPHENOL 0. 393 0. 583 2,072
©7 33 2-METHYLNAPHTHMALENE O.BE0  0.984 -11.EO3
Y 34 HEXACHLOROCYCLOPENTADIENE o s19 0. 482 7.013 ww
w33 2, 4. A~TRICHLORDFHENOL 0.%93 ¢ %31 10.312 =
34 2. 4. 3-TRICHLOROPHENOL, 0,603 0 711 -17. 964
37 Z-FLUQROR IPHENYL 1,933 2 021 -3, 812
I8 2-CHLORONAFHTHALEME 1.B0% 1892 -3, 807
3% 2-NITROAMILINE Q. 699 0. a8 1. 972
40 DIMETHYLPHTHALATE 1.9%2 2.1%& -10. 438
* 41  ACENAPHTHYLENE 2.6%1  2.870 -7. 3%
w42 2. 4~DIMITROTOLUENE 0.403 0. 475 -7 &72
“ 43 3-NITROAMILINE 0472 0. %06 -2. 825
. 448  PHEMANTHREME-D1C 1.000 1. 000 o. ooo
'L 43 ACENAPHTHERE 1.8%¢ 2 pao ~7.208 = N
i P48 2. 4-DINITROFHENOL 0.313 0 2%y 12. 035  *» .
. . A7 4-NITROPHENSL 0.38% o0, 378 1.487 #w A
' S 48 DIBENIOFURAHN 2,398 2. 442  -10.37a .
¥ 48 2, 4-DIN[TROTOLUEHS 0. 414 O 7%0 -22 051
.t 50 DIETHYLPMTHALATE 2. 087 2. 3%2 =-12. 705
M 31 4-UHLUKUFHEMNYL=FHENYLE FREN U, 71t U, st -, b
+7 82 FLUORENE 1.742 1,988 -12. 944
© 83 4-NITROANILINE ©.450 0.49%  —10.01%
24 4, 6-DINITRO-2-METHYLPHENOL 0. 198 0O 1&g 14, 7a6
53  N-NITRUSODIPHENYLAMINE. 0, 348 0. 347 -3. 417 =«
36 2. 4, &=TRIDROMOPHENOL 0.298B 0. zan L)
37 A4-BROMOPHENYL-PHENYLETHER 0. 3034 O, 242 ~2. 594
38 HEXACHLORDBENZENE .20 0. 309 -4, B33
© 8% PENTACHLOROPHENOL 0. {84 a0 170 7.3%92 »
" &0 CHRYBEMNE-D1Z 1.000 1, ogo a. Qoo
. &1 PHENANTHRENE 1.302 1.3%a -7.061
42  ANTHRACENE 1.317 1.497  -10. 514
43  DI-N-BUTYLPHTHALATE 1.730  t. 527 -1}, 400
64 FLUQRANTHENE 1.2349 1. 451 —=17. 242 =
m Okl Fal T Y A7 814
&4 PYRENE 2.410 2. 404 0. 143
47 TERPHENYL-D14 1,308 1. 307 0.077
48 PERYLENE-DIZ 1.000 . QOO 0. 000
&9 BUTYLBENIYL PHTHALATE 1274 1 2Pt -0, =1 : .
r JQ @, 3T =DICHLOROBENZ IDINE 0.8417 0. 402 3. 734 i
. 7t  BENZI(AYANTHRALENE 1.9%9 2 089 -3. 6%0
i o 72 BIB{I-ETHYLHEXYLIPHTHALATE 1.892 1.74&3 & 816
N, ..+ 73  CHRYSENE 1.9643 1.B83% &, 394
i " 74 DI-N-QCTYLPHTHALATE 3.046 3.3%5 10 130
4 .73  BENZID{BIFLUORANTHENE 2. 09t 1. 934 3.273
: 76 BENZO{RIFLUDRANTHENE 1. 630 1,878 -13. 878
77 BENID(AIPYRENE 1.774 1.805 ~L. 763
78  INBEND{ 1, ¢ 3-CDIPVRENE 2.094 2 110 -0. 773
7%  DIBEMNI{A: HIANTHRACENE 1.387 . %88 -0. 0%0
90 BENZIO{G.H, TIPERYLENE 1.778 1,819 =2 313
. 81 PYRIDINE 2.833 2.94 ~4. 523 .
-3 Check standard response factors for the 8270 analysis of Aquatec Lab No.'s 137007,

137008, 137010 and Blank AB062071S. :
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ClienvProject Nama: ; [ M

Projecl Location; 51,"{*_3 'allu'\-af V _r

| Proigettugper: b33 - 029-3D0 | Feklogookbo: £ G ) AD IO 2
Sampler (Priex Name) iAtikallon: (\ Chain of Cuslody Tape No.: 657 ‘

¢ | Send Aesults/Feport to: ! ! ' l
%W R R-M

Q it ow caan [ comn | SRR | (ouk. Boager Eicy | Froservne pﬁ"..":a A y Lt Raouka
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No m/2 Scan  Time Ret RRY HMeth AreatHghe  Amount RRec No
118 159 757 ¢ 1000 a s 36812. 7 50.000 ppp 1
13 116 378 .84 13 1.000 Age 145754~ 50,000 ppg 13
36 M7 477 23:51 3 1009 ABE 1333297 50,000 sy 38
1?85 220 11:00 1 1,38, A on 59518, 47.104 prg 94.2};19
4298 453 22139 38 0950 A BB 160701, 48,519 ppg 97.07,42
48 95 584 27:42 3 1167 A B3 129843, 49.156 PPB $8.37 44

‘ .,

Ho Ret{L) Diff RRT{L) Ratie At Amnt(L) N.fag R.Fac(L)_jgrio Mo
T 809 12 4.000 1.00 50.00 50,00 t.000 1.000 1.00 1
13 18:54 8 ~t.000 1.gg 50,00 30.00 1,000 1,000 1.g0 13
36 2351 0 1,000 1.09 50,00 50.00  1.000 1.90p 1.0 35
9 11106 & 1,360 1.02 47,11 50.00  1.897 1 m7 g4 19
42 22:3% 0 0.950 1.0p 48,52 50.00 1,205 4,202 glo7 42
8 27462 0 1.%¢1 100 49,16 50.00 0.9% 0.93p g og 46

EDIOSONNY (07706791

15:4%) ®Fg 1eade€ on CWAE 70
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GROMOFLUGROBEN ZENE

Kaime

BROMOCHLOROME THANE
1,6-D1FLUOROBENZENE
CHLORDBENZENE- DS

1,2-DICHLOROFTHANE -D4
TOLUENE -D&
BROMOFLUCROBENZENE
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Matrix: WATER
5,000 ml

Lab p: 137197 Client ID: Mew-4

Scan  Time Ref RRT Metn Areallight) Amqunt Rec
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10:36 13
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FOlmp
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FOUND .
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FUNE
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‘*5'7—?2751—-}6—&:959—1-“— 4418,

FOLRD v
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Method: 8240
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AR B - T RN

10
A
12
T4
15
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18
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24
25
26
27
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29
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3
32
33
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H
37

39
&0
41
63
44
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S uuL-91 21.04

E137197v ,

BF/08/91 tase
OWAE -~ gJF
Submiteed by: EnNsCoN

Name

CHLORGME THANE
EROMOMETHANE

YIRYL CHLOR!DE

CHLCRCE THANE

METHYLENE CHLORIDE
ACETONE .
ACROLEN

ACRYLONITRILE

CARBON DISULFipE
TRICHLORGFLUOROMETHANE
1,1-DICHLORUETHEHE

1, T-DICKLORCETHANE
TETRAHYDROFURAN
1,2-DICHLOROETHEHE (TOTALY
CHLORQFORM
1,2-DICHLORDETHANE
2-BUTANGNE

FREDN TF
1,1,1-YRICHLGROETHAHE
CARBON TETRACHLORIDE
VINYL ACETATE
BROMOD [ CHLOROME T HANE
1,2-DICHLOROPROPANE
c15-1,3-DICHLuR0¢RUPENE
TRICHLOROETHENE

D BRONOCKLGROMETHANE
METHYLLYSLOHEXANE

1,1, 2-TRICHLORCETHANE
BENZENE

TRANS-1,3-D1 CHLOROPROPENE
2-CHLORDETHYLVINYLETHER
BROMOFCRM

4=METHYL ~2~PBNTANCNE

2+ HEXANONE
1,1,2,2-TET&AGHLORQETHAHI
TETRACHLORCETHENE

BUTYL ACETATE

TOLUENE

CHLOROBENZENE
ETHYLBENZENE

STYRENE

M-XYLENE

G- & P-XYLENE
O-01CHLOROBEN2ENE
CYCLOPENTANE

XYLENE (TOTAL}
2-PROPANGL
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Sample: L@L

AGUATEC

~AX NC. B02ERZ31EY 7 04

, ~ E137198V
! 1IMCW-§ ETU% OT/04/91 1949
Corditians: GC/MS OWAE MAZ - g
Method: 8240  Matrim: WATER ~Lab I0: 137198~ Client 10: MCu-9 “EYR Number; 25527 " Submitted by: ENSCON-
Velume: 5,000 ml
‘?ROMUFLUOROGEHZEHE
E‘
TOLUEﬁL:%%senzsuskns
R1,6-DIFLUDROTHZ§NE
‘BROHOCHLORGHETHﬂNE
R},Z-DICHLORGETHANE-DA
A
el Y
L T T Ll L ] L T T T 1) 1] i 7 L]
1300 i400 [500 600 1766
No m/z Sean Time Ref RRY Meth Arza(kghtd Amount XRes No Name
1 128 1%8 7:56 1 1.000 A &8 3?503.: $0.00¢ PPy 1 BROMOCKLOROMET HANE
13 116 376 18:48 13 4,000 A BE 170537. 50.000 pes 13 1,6-01RPLUORDBENZENE
36 117 475 23145 36 1.00¢ A BS 138232, 50.000 Pre 34 CHLORGCAENZENE-DS
19 65 218 19:54 1 1.380 A BE 5138548, 48.047 PPB 96,1 719 1. 2-DICHLOROETHANE -D4
42 98 450 2230 3s 0.947 A BB 170491, 4%, 849 PrE 99.3742 TOLUENE-DB
46 95 552 27138 34 1.162 A VE 137733, §2,995 ppg 107.2., 48 HROMOFLUORGBENZENE
Ne RetdL) Diff RRTILY Ratio Amt  Amt{l) R, Fac R.Fac(L) Ratio No Name
iy

1 8:09 15 1.000 1.00 80.00 50.00 1,000 1.000 1.60 1 BROMCCHLOROMETHANE
13 18:54 & 1.000 1,00 $0.00 30,00 1,000 1.000 1.00 13 1.4-DIFLUCADBENZENE
35 23:51 6 1.000 1.00 50.00 50.00 §.000 1.000 1,00 33 CHLOROBENZENE-DS
19 11:08 42 1.382 1.0 Y- 50,00 1.8% .77 .86 19 1,2-D1CHLORCETHANE -D4
42 22:39 2 0.9%0 1.0g 49.48 £0.20 1,233 1.262  0.9% 42 TOLUENE-DS
45 27342 & 1.141 1.00 3,40 fo.o0  0.998 0,920 1.07 46 BROMCFLUOROBENZENE
EDSOS0MKY  (07/06/91 15:49) RFs loaded on OWAE  7/06/91 16167142

Aquates, Inc. (OMWAE) &-JyL-91 21:53
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NQT
NOT
NoT
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84

43
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NOY
HOT
RGT
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62
Nat
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Rat
NaT
NGT
HGT
NoT
NGT
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NOT
NoT
NaT
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43
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112
NQT
NOY
Net
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NOT
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45
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Matrix: WATER

ﬁ‘
137198 MCY-9 ETREZES27 100%
Cuag

Lab ID: 137168

Client t6: MoWe9

5,000 ml
Scan  Time Ref QART Marh Area(Hght; Amgunt XRec Ko
FOUND 2
FOUND 3
FOUND 4
FOUND 3
87 4:27 1 0,563 a BB 27L2, 2,153 ppE -]
103 5:09 1 0,852 aw 4956, 7.97% prg 7
FOUND a
FOUND 9
FOUND 10
FouND 1
FoLiND 12
FOUND 14
FOUND 15
FOUKD 14
FOUMD 17
‘2‘1'9"1'9'-‘5'?'—-1-—173%—‘—” [ ara te90-ppe 18
FouNp 20
210 10:30¢ 13 p, 885 A BB 1948, 1.140 prs 21
FOLND 22
FOUND 23
FOUND 24
FOUND 23
FOUND 4]
FOUND 27
FOUND 28
FOUND 29
FOUND 3
FOUND |
‘}HTW—‘H—HSO—HQ 2~ Er 057 —PpE 32
FOUND 33
FOUND 24
FOUND 35
Mﬁ—l&—-&m—g—ﬁ—— +23%: Dok 20-—P g — 37
FOUND 38
FOUND 39
FOUND | 40
FOLIND 41
Bl T L i Y &8 - i H PP 43
H 5 T —-t53-PpR &4
FOUND 4 43
FOUND &7
FOUND 48
ﬁH‘H{r—Hiﬁ-—n—aa—ﬁg;_ SR PhE 4“9
FOUND 50
FOUND 51
T T - & 58%-PPe 52
135 6145 1 n.a8% a4 B8 w4, B.988 ppB 53

Aquetes, [nc. (OWAE) &-JUL-31 21:53

ETR Number; 25627
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e
1
e
L]
r

E137198V

07/06/91 1949
OHAE -- 5.¢
Submitted by: ENSCON

Kama

CHLORCMETHANE
BROMONETHAXE

VINYL CHLORIDE
CHLOROETHANE

METHYLENE CHLORIDE
ACETONE

ACROLEIN

ACRYLONITRILE

CARBCN BISULFIDE
TRICHLURGRLUCROME THANE
1, 1-DICHLORGE YHENE

1, 1-D ICHLOROETHANE

TE TRAHYDROFLRAN
1,2-DICHLUROETHENE (TOTAL)
CHLORDFORM
1,2+D 1 CHLOROETHANE
2-BUTANGNE

FREON TF

1,1, 1-TRICHLOROE THANE
CARBON TETRACHLORIDE
YINY, ACETATE
BROWOD [ CHLORDMET HANE
1,2-D1CHLOROPROPANE
€18<1,3-D | CHLORGPROPENE
TRICHLORDE THENE

D |RROMOCHL OROME THANE
HETHYLCYELOHEXANE
1,1,2- TRICKLOROETHANE
BENZENE

TRANS-1,3-D! CHLOROPROPENE
2-CHLBRCETHYLYINYLETRER
BROMOFORM

4-METHYL 2-PENTANONE
2-HEXANONE
1,1,2,2-TETRACHLOROET HANE
TETRACHLOROETHENS

BUTYL ACETATE

TOLUENE

CHLOROBENZENE
ETHYLBENZENE

STYRENE

K-XYLENE

O & P-XTLENE
0-DICALORORENZENE
CYCLOPENTANE

XYLENE (TOTAL)
2-PROPANOL

-



APPENDIX D
TRANSECTS FLOW CALCULATIONS
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STANLEY TOOLS, VERMONT
STREAM GAUGING DATA

DOWNSTREAM LOCATION:
CONCRETE CULVERT UNDER THE BUILDING
B6/20/91
WIDTH = 13 FEET
Flow
Distance from Stream Measurement Flow

edge (feeg) Depth {fh Depth (f1) {ft/sec)

0 0.2 0.2 neg

2 0.7 0.7 0.95

0.35 1.2

0.2 0.95

4 0.7 0.7 1.45

0.35 2.15

0.2 2.45

8 0.5 0.5 2.25

0.2 2.2

8 0.4 0.4 1.5

0.2 1.9

10 0.2 0.2 1.1

11 0.15 0.15 0.4
12 0.05 not dasp anough to measure
13 0 not deep enough to measure

UPSTREAM LOCATION:
20 FEET UPSTREAM OF LARGE BOULDER

WIDTH = 14.5 FEET

Flow
Distance from  Stream Maasurement  Flow

edge (feet) Depth (It} Depth (ft} (it/sec)

0 0.3 0.3 0
0.2 0

2 0.8 0.8 0.15
0.4 0.15

0.2 0.2

4 1.3 1.3 0.45
0.65 0.8

0.2 0.75

6 1.3 1.3 0.55
0.65 0.72

0.2 0.85

8 1.2 1.2 0.65
0.8 o8

0.2 0.8

10 1.3 1.3 0
0.65 0.55

0.2 0.7

12 1.2 1.2 0.35
0.6 0.35

0.2 0.35

14 c.2 0.2 0.1



WB1 1080

Downstream
[+ ) 0.7 0.7 04 o2 15 05 4]
0 2 4 6 8 10 11 12 13

Y | | i

02

0.4

0.6

0Aa

Area

02X1

0275X2
(0.525-0.275) X 2
[0.7-0525)X 2
0.275X 2
10.525-0.275) X 2
{0.7-0525)X 2

035X 2
(05-035) X2

03xX2
0i1X2

02Xx15

015 X1

Flow

0.85
1.2
0.95

245

215
1.45

225

wwp

04

0.5225
0.3325
1.3475
1.075

0.5075

1.54
0.675

Q.72
03

0.33

0.06

Upstream

A J
0.2
0.4
06
as
1.0
1.2
14
Area Flow CFS Area Flow
2.3X1 4] 0 04X2 0.8
03X2 0.2 0.12 {(09-04) X2 QB
[06-03)X2 0.15 0.08 (2-08Xx2 085
{c8-06) X2 0.15 0.06 0425X2 07
0425 %2 0.75 Q.6375 (0.975-0425) X2 055
(0975-0425) X2 08 0838 {(1.3-0978) X 2 o]
{(1.3-0875)X2 045 0.2025 04 X2 035
0.425 X 2 0.85 0.85 {09-04) X2 0.35
0.55X2 0.72 0.7a2 12X09 X2 035
0.3256 X 2 0.55 0.3575 g2xz2 0.1

CFS
064

08
0.39
0.585

0.605
0
0.28

0.35

0.21
0.02

Stream Flow Calculations



APPENDIX E
SLUG TEST ANALYSIS
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Summary Sheet.

Stanley Tools, Eagle Square, Shaftesbury VT,
Bouwer & Rice Analysis, OW-1, Rising Head Test,
Benjamin S. Levy, 6/21/91, 6303-029-000.

Test parameters.

Units of water level

Units of time

Number of records in data file
Name of data file

Value of y2

Value of t2

Length of =screen
Casing radius

Gravel pack radius

Value of L/1rw
Distance from water table

to bottom of screen
Saturated thickness of aquifer
Initial water level

of A coefficient
of B coefficient
of C coefficient

vValue
Value
Value
Value of 1ln(Re/rw)

Hydraulic conductivity estimate

Ll = 1-ft
Tl = 1-min
n =24
OW1R.prn
y = 0.05 ft
t
t = 0.07 min
2
L= 2.12  ft
r =1-in
C
r = 3-in
W
F = 8.48
H= 2,12 ft
b = 100 ft
y = 0.38-ft
o]
Ax(F) = 1.78
Bx(F) = 0.25
Cx(F) = 1.13

Rerw = 1.11

K=

=2 cm

sSec

2.8.10



Summary Sheet.

Stanley Tools, Eagle Square, Shaftéébury VT,
Bouwer & Rice Analysis, OW-2, Rising Head Test,
Benjamin S. Levy, 6/21/91, 6303-029-000.

Test parameters.

Units of water level

IInits of time

Number of records in data file
Name of data file

Value of y2

Value of t2

Length of screen
Casing radius

Gravel pack radius

Value of L/rw
Distance from water table

to bottom of screen
Saturated thickness of aquifer
Initial water level

Value of A coefficient
Value of B coefficient
Value of C coefficient
Value of 1ln{Re/rw)

Hydraulic conductivity estimate

I1 = 1-ft
Tl = 1 -min
n=29
OW2R.prn
y = 0.04 ft
t
t = 0.03 min
2
L=28.37ft
r = 1-in
o]
r = 3:-1in
W
F = 33.48
H=8.37ft
b = 100 ft
y = 0.47 ft
o)
Ax(F) = 2.53
Bx(F) = 0.41
Cx(F) = 2.21

Rerw = 2.17
-2
K=3.36-10

cm

sSec



34

MP-1
MP-2
MP-3
MP-4
MP-5
MP-6
MP-7
MP-8
MP-9
MP-10
MP-11
MP-12
MP-13
MP-14
MP-15
MP-16
MP-17
MP-18
MP-19
MP-20
MP-21
MP-22
MP-23
ME-24

MINIPIEZOMETER WATER LEVEL DATA 6/21/91

Stake Depth to
Elevation MP Water*
{teet) (teet)
84.03 2.45
94.69 3.02
94.07 1.98
94.62 253
94 .41 1.89
94.69 2.11
95.82 2.85
96.24 2.92
95.18 2.02
95.86 2.63
95.75 2.57
96.51 3.03
95.58 2.3
94.23 279
94.34 2.20
94.23 2.24
94.43 2.41
95.00 2.38
95.04 2.39
95.26 2.31
96.35 213
95.62 2.47
94.72 1.3
95.38 2.14

* Depth to water from top of stake
* Elevation in teet with respect to an assumed datum of 100.00 feet.

Elevation of

Piezometer
Water Level

Water Table Above Stream

81.58
91.67
82.09
a2.09
92.52
92.58
92.97
83.32
93.16
93.23
93.18
93.48
93.27

91.44
92.14
91.99

92.02
92.64
92.65
82.95
83.22
§3.15
a3.41
893.24

{inches)

0.75
1.06
275
2.38
0.81 below
0.00
1.00
1.88
0.13
1.38
Q13
1.75
0.44
5.00 below

.25
0.94

2.13
0.25
0.63
0.69
1.56
0.88
2.19
0.50



APPENDIX F
STREAM TUBE CALCULATIONS

R:\ PUBS\PROJECTS\B303026\400.COY
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Stanley Tools Eagle Square ~ Streamn Tube Analysis.

Ground water flow from the Southeast into Paran Creek

Hydraulic Conductivity = 0.0307 cmfs = 87.02 ft/day

Total Flow per ft

Saturated Thickness = 5105.04 gpdfit

Total Flow Width = 271 it

Saturated Thickness of

Flow to River = 10 ft :

Total Flow Estimate = 51050 gpd = 35.45 gpm

Porosity estimate = 0.3

Average ground

water velocity = 8.37E+00 fvd = 3418.5 fifyr

Tube # ah ds dhids q w Qb v

(i) {f) (dim.) (ft/day) (Ft) (apdrit) (ft’/day)

1 |1 05 | 1550 | 0.0323 | 28072 | 17.00 | 357.01 | 9.36 |
2 | 05 | 1550 | 0.0323 | 28072 | 2000 | 420.02 | 9.36 |
3 1 05 16.25 | 0.0308 | 26776 | 17.00 | 340.54 | 8.93 |
4 | 05 | 16.25 | 0.0306 | 26776 | 1750 | 35055 | 893 |
5 | 05 | 16.20 | 0.0309 | 26859 | 17.50 |  351.63 | 895 |
§ | 05 | 1500 | 0.0333 | 29008 | 1250 | 271.26 | 8.67 |
7 | 05 1250 | 0.0400 | 3.4809 | 1300 | 33853 | 11.60 |
8 | 05 | 13.00 | 0.0385 | 3.3471 I 1450 |  363.07 | 11.16 |
9 | 05 | 1250 | 0.0400 | 34800 | 13.75 | 358.06 | 11.60 |
0 | 05 | §2.00 | 0.0417 | 3.6260 | 1250 | 339.07 | 12.09 |
M| 05 | 11.25 | 0.0444 | 3.8677 | 1225 | 35445 | 12.89 |
12 | 05 | 1250 | 0.0400 | 34809 | 16.25 | 42317 | 11.60 |
13 | 05 | 20,00 | 0.0250 | 21756 | 20,00 | 32551 | 7.25 |
4 ] 05 3250 | 0.0154 | 1.3388 | 2750 | 27543 | 446 |
15 | Q5 55.00 | 0.0091 | 0.7611 | 4000 | 23674 | 264 |



Stanley Tools Eagle Square - Stream Tube Analysis.
Ground water flow from the Southeast into Paran Creek

dh head change belween 5.0 and 4.5 ft contours
ds streamiine distance between 5.0 and 4.5 [t contours
ahfds hydraulic gradient along streamline for a given streamtube
q specilic discharge lor a given streamtube
w width of a given streamtube through which flow discharges
Qb volume discharge ol a streamtube per day per taat of aquifer

v ground water seepage velogity



Stanley Tools Eagle Square - Stream Tube Analysis.
Ground Water Flow from the Northwest into Paran Creek

Hydraulic Conductivity =
Total Flow per ft
Saturated Thickness =
Total Flow Width =
Saturated Thickness ot
Flow to River =
Total Flow Estimata =
Porosity estimate =
Average ground
water velocity =

Tube # dh ds

{ft) ()
T 05 | 6.25
2 0.5 | 6.25
3| 05 | 5.00
4 | 05 | 5.00
5 05 | 6.25
6 | 05 | 6.25
70 05 | 6.25
8 | 05 | 5.60
9 | 05 5.40
10 | 0.5 | 5.60
"t 05 5.00
12| 0.5 | 5.00
13 | 05 | 5.00
14 | 05 | 6.25
15 | a5 | 6.50
16 | 05 | 7.00
17 | 05 | 6.25

0.0307 emfs = 87.02
168418.55 gpdrit
508 ft
10 it
184186 gpd = 127.91
0.3
1.87E+01 fi/d = 6827.9
dh/ds q w
(dim.) {ftiday) (ft)
| 0.0800 | 69619 | 7.50
| 0.0800 | 69619 | 7.50
| Q.1000 | 87024 | 7.00
| 0.1000 | a8.7024 | 5.40
i 0.0800 | 6.9619 | 7.00
| C.0800 | 69619 | 6.25
} 0.G80C | 6.9619 | 5.60
| 0.0893 | 7.7700 | 6.25
| 0.0926 | 8.0577 | 6.25
| 00893 | 77700 | 6.50
| 0.1000 | 87024 | 7.00
f 0.1000 | 8.7024 | 5.60
| 0.1000 | 8.7024 | 6.25
| 0.0800 | 6.9619 | 7.00
| 0.0769 | 6.6941 } 7.50
| 0.0714 | 6.2160 | 7.25
| 0.0800 | 6.9619 | 6.25

ft/day
apm
ftiyr
Qb v

(gpd/f)y  (f/day)

| 390.61 | 23.21

[ 390.61 | 23.21

| 455.72 | 29.01

[ 351.55 | 29.01

| 364.57 | 23.21

| 325.51 | 23.21

| 291.66 | 23.21

| 363.29 | 25.90

| 376.75 | 26.86

| J77.83 | 25,80

| 455.72 | 29,01

[ 364.57 | 29.01

| 406.89 | 29.01

: 364.57 | 23.21

| 375.59 | 220

| 337.14 | 20.72

| 325.51 | 23.21
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Stanley Tools Eagle Square - Stream Tube Analysis.

Ground Water Flow from the Northwest into Paran Creek

18
19
20
21
22
23
24
25
26
27
28
28
30
31
32

33
34
35
36
37
38
39
40
41
42
43
44
45
46

47
48

0.5
Q.5
0.5
0.5
0.5
05
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
.5
0.5
0.5
05
05
0.5
0.5
0.5
0.5
0.5

I
!
|
I
I
I
|
I
|
|
I
|
I
I
|
!
|
|
|
|
|
I
|
|
|
I
|
|
|
|
I

6.256
6.50
7.25
7.00
7.00
7.00
€.25
5.60
5.40
6.25
6.75
7.75
9.50
10.75
12.75
17.00
12.50
10.00
10.00
10.0Q
10,00
89.75
10.00
10.50
10.50
10.50
10.50
10.75
11.50
12.50
16.50

I
I
I
I
|
i
I
I
I
I
I
I
|
|
|
|
I
I
|
|
|
|
|
|
I
I
|
I
!
I
I

0.0800
0.0769
©.0630
0.0714
0.0714
0.0714
0.0800
0.0893
0.0926
0.0800
0.0741
0.0645
0.0526
0.0465
0.0392
0.0294
0.0400
0.0500
0.6500
0.05Q0
0.0500
0.0513
0.0500
0.04786
0.0476
0.0476
0.0476
0.0465
0.0435
0.0400
0.0303

6.9619
6.6941
6.0016
6.2160
6.2160
6.2160
6.9619
7.7700
8.0577
6.9619
6.44862
5.6144
4.5802
4.0476
3.4127
2.5595
3.4808
4.3512
4.3512
4.3512
4.3512
4.4627
4,3512
4.1440
4.1440
4.1440
4.1440
4.0476
3.7836
3.4809
2.6371

6.25
7.25
7.80
6.25
6.25
6.25
6.00
6.25
7.25
7.75
7.50
B.75
9.50
12.50
20.00
15.75
13.75
13.75
12.50
12.25
12.25
12.50
11.25
11.25
11.25
10.00
10.00
10.00
10.00
12,50
12.50

325.51
363.07
350.21
290.64
290.64
230.64
312.49
363.28
437.03
403.63
361.68
367.51
326.51
378.50
510.61
301.58
358.06
447.58
406.89
398.75
398.75
417.32
366.20
348.76
348.76
310.01
310.M
302.80
283.05
328,51
2486.60

23.21
223
20.01
20.72
20.72
20.72
23.21
25.90
26.86
23.21
21.49
8.7
15.27
13.49
11.38

B.53
11.60
14.50
14.50
14.50
14.50
14.88
14.50
13.81
13.81
13.81
13.81
13.49
12.61
11.60

8.79
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Stanley Tools Eagle Square - Stream Tube Analysis.
Ground Water Flow from the Northwest into Paran Creek

49
50
51
52

0.5
0.5
0.5
0.5

dh
ds
dh/ds

Qb

1625 0.0308 | 26776 |
2000 | 0.0250 | 21756 |
2250 | 0.0222 | 19339 |
3250 | 0.0154 | 1.3388 |

head change between 5.0 and 4.5 ft contours

streamline distanca between 5.0 and 4.5 It contours
hydraulic gradient along streamline for a given streamtube
specific discharge for a given streamtube

width of a given streamtube through which flow discharges
volume discharge of a streamtube per day per foot of aquifer
ground waler seepage velocity

31048 |
333.65 |
289.34 |

225.35
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